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[ff *il 1 ] 

^ x.^ h ^mmWiEm'^^m iE:^n o mm ^ hWiE^t^^r ^ c t^nmtr ^ mm 

a iffi M S M o 
[ft *II 2 ] 

O F D M{i^^€-:3 Tfi^ttjMM-r S fci6©5MM'>x^ h^Pffi-TSj^M-i/x^hPtfiaP 

X ^ h ^ Iff IB If IE fS T ffi IE ^ t7 d )1 fS X ^ Mi lE ^ . )M 19 "T S 1f ?g x - ^ ^ ^ fiSc 10 
•r S }2l 19 X - ^ ^fc 5!c i; . fff f B )M fi X - ^ 3: fig tti ^ ^ ti 5 19 X - ^ L T M IB 

}M li X ^ h M IE m ^ ^ n s s M "i; X ^ h a ^ # I j- ^ 9 « a ® M # It ?g w f p 

t.tfffBa?^f^ltSI»3P©m^M^§tc:?^LTa!:7-Uxi£j^^fTdffiiC®j^ffia7-Ux 
^KiSPSPi;. tafBSi^3a7-yx^«Mg^®m^M^I^7:f-n^M^tc^«-rsffii( 

im^m 3 ] 

X ^ h » ffl . M f B )3l fi ^ X ^ h ^ ffi lE -r S li lE ffl ^ IB 1t L T 43 < li li IE ffl ^ ^ U 
gp^;. MHHjMM'^x^ h^&tiifBMlEfflTffliE^tT^iMft'i'x^ hffiiE^^. jMffrsiffg 20 

^t^^LTtfifB3MM'^x^MiIE^/5)^?,tfl^^nSjMM'>x^M?a?^#lt^fT^ffi^® 
a^#ltM»gP^;.MfBM»itltM»§^®tiJt)«^tJ^LTi^7-UxSi^;&tT9ffiS© 
}^ffia7-Ux^it?i»gPi;, tffIBiM«^l7-UxM«^»^(Dtfl^fi^^7^P^'{i^ 

tc^^^-rsffimcDD/AS^gPi:. f^^lBD/AM«^©t^^7:^^^^■fi^^i:«LTMlSJa 
mmm^mmo 

[lt*S 4 ] 

tiifH3MM'>x^ h»ffig5-ea. O F D MM^O+'-t/^-V U 7«tc}M{i'i7X^ h ;&»tfl LT 30 

*3 ^ . fff f B fi '^7 X ^ h ffi IE . fff IB JiM M X ^ h S ffi gp T S ffi L fc }M fi X ^ h t 

L T iff IB }M IS ffl lE fS ^ * U -c- IB It ^ n T V > S tl lE ffl ^ ffl O T . "9- 7' 4^ ^ U 7 « t ffi IE 

^ tT 9 £1 ^ ^ # ^ T S If * II 1 7^ M 3 © I ^ T n ic IB « © to |g a ±i ii S K 0 
[ft 5 ] 

M IB S 19 7 X ^ h »: m T « . O F D M 1i ^# CD M ^# IS a *M ^ S m SO L T . ^ © SU L 

HH3^M7x^hffiIE^l?tt. tfifBjMM7x^h»tfl^l?»tflLfcJgM7x^'ht^^LTM 
IBjMMIilEfi^^ ';gp-elB'[i^nTi.^SffiIEffl^ffll.^T. ^^t7 4^-V U 7tc>r^ LTffiiE^ 

R 9 ii ^ ^ W ^ T S If # II 1 7^ M 3 © T n IB « © to |g a iffi Ji S g o 

[ If * II 6 ] 40 
fff IB iM 19 M IE ffi ^ ^ U -I? (± . O F D M M ^§ © ^ -y- 7 4^ U 7 L T . M IB )M {9 7 ^ > 

ft*]Si7^M3©i/^-rn*^ttHic©Miga±ffiMS«o 

[ If * II 7 ] 

MIB}2l{9«iEffl^ t U gp?tt. O F D M{i^§©{9^§#Sm>&?IS(tc;^^SiJ L T. ^©^^SUL 
fc#«rt(-^pfi-r Sffla©^t7^^ U 7t?^ LT. tfilB3M{97^ y^©K(<:|ig£-r SJgfiM 
fllM^{ufflfllM^lliE-r5llIEffi^lH'»LTfc'<Ci:^#M^;t-SII*]117iM3©V^-r 
n;0^(c|B«©|H£|g»±fiMS«o 
[If *II 8 ] 

^m^nifmw^xii. wiB3M{Bx-^^feijSc^A^5>fH*^najM{ix-^ lt. mib so 
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[ If * II 9 ] 

mmmiB y "7 y ^ ij-^ ^ n ^ m ^ ^ xfi L r . mmm'&$kK }si^r'_prj:< ^ t a s a 

JViB^K^mr ^ A / B^mm t . tu IB A / D S © (±S ^ X ^ ;H9 ^§ (i: L T 7 - U 

-f'^y^oDmrnm^mirmw^o^mtimntxtiL. mm-f^yy^mo^mmmm^^zfrn 

^mii' ^mmr yf-i-m^^rn'o nLxmrnm^y "7 y^mmM^mic'ismLr . mmm 

n S 7 - U X ^ it L {§ j; © IS S L /£ M 7' ^ > -5^ It S M # It ?ll » © m 
^{i^^^A^LT. tafHa?^{^ltj|lWgP©{ii^M^l^aqs^LT. tufH^S7-Ux^it 

?a » © {9 ^§ © s fs t ffi ^ ffi L . Iff IB s *i ^ ffi © ^t m IS s ^ ffl T . © fg ^ 

[lt*Il 1 0 ] 

mm^^mimy^y y^(D^xKMLx. Kmm(DmiEm^wmLx. mmmmm 

lEffl^-tU gM-fB1iLTfe< il i:^#^i:-rslt*]S9 t<: IB « © Mlga±ffi M S « c 
[fl*il 1 1 ] 

tfrfBffii(©7>x^*?©jfi^t^BLfcffilc©«^^iH¥iai:.tfifBffi^©«*^iH¥ 

ffi S © ffi IE 7~ ^ y ^ M li 0 SS ^ . Iff f B ffi l^t © ffi IE 7" ^ y ^ l« ® S§ ^ © ffi ^ fi ^ ^ r 

;Hi ^ ^ « -r S ffi |j( © A / D ^ . fff IB ffi 15! © A / D S « © ffl ^ r ^? ;Hi ^ 

t£:^^LT7-';x^it^fT^ffi|j!©i«^l7-Ux^j^?g»gpi:. MIBffiS©ffia7-Ux 

^ « ?a » gp © ^ fi ^ ffi 1^ © fi 7" ^ > ^ t fc' It § s * # It ?s w gp © ffi ^ fi ^ ^ A ^ L 

T II IE ffl ^ aj -r S Jl ?S I5( ffi IE tii gP ^ fi ^ . fff IB 13 II IE ffl ^ ^ U gp . fff IB 
$i(JS^IIIEfi*itiigMi:j;D^^tiJL/c||IEffl^IB'[iLTfc<C^^#ii^-r^fl*S37^ 

M 8 ©t/^-rn/5)^t<:iBic©Miga±ffiMS«c 

[fl*Il 1 2 ] 

wiBja^ssiS^iiiEfattffigR*. 5Mffl7'^ y^c'^tc. mey "7 y^ic^if ^mmm^it 

If mw^ (D m ti m ^ ^ mm t lx . m t b ^ 7 - y x _^ ^ jn » gp © ^ ft i# © jg ^ lu is 

^ O F D M{9^?©^7~4^^ 1; 7«tC|JltiJ WIBS^S ^teti©^^migS^fflV^T, WIBjM 

{B7~^y^rEg©s*iiiMi:{4ffliiM^iiiE-rsiiiEffl^^tfi-rsiii:^#«ii-rsfi*]S 
1 1 Kmmojmm&mMimmo 
[ If * II 1 3 ] 

tfiIB3M#x-^^fiSc^/5)^?.©tfl^x-^^ffll^T. tfiIBja?^SS(jS^IIIEffl^tflgPt fc'V^T 

mjEm^miULr . mtimimmiEm^^v ^[cmm-r ^ ^ t^mmtr i w^ib 

« © iftt ig a ±ffi M s M o 
[ If * II 1 4 ] 

ffflBlia© 7 ©Jfi^td^fi L/£ffii(©1t*5>iB¥g i:. ilfifBlim©il^^^lH¥ 

IE 7~ ^ y ^ M IS © 6S gp ^ . M f B If lE 7~ ^ > 9^ 11 0 SS gp © m * li ^ ^ X ^ ;V fa ^ It 
-rSA/DSi^gP^. tfffBA/DSMa5©m*x>>'^;H8^ft?^LT7-Ux^it^tf9 
^Jl7-';x^it?||»gp^. tfff3IIS!(©3M{8 7~^>^(c:fc'ltSiS!7-Ux^it-rstfi©{9 
l"3^3iWLTm^-r5^2©X^>y^t. MIBa}i7-Ux^it?||»gp©m^{9 
^§^tfifB^2©X^^y^;0^?)©{9^^A^LTliiEtt^*^m-r5ie«S(iS^lliEf^mgP^ 
fi^. MIBJMMIiiEfi^ U a^-ea. MIBjaSajS^lf lEffl^^ma^lc: j; i? L /clilEffl 
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imT^m 1 5 ] 

mmm I x y ^ t mmm 2 (d x y ^ it . m i: mm ^ "7 y f- ^ mMr ^ ^ ^ k mm l 

[ff *II 1 6 ] 

7 - U X ^ it ?|| » BP CD m ^ M l§ © fi S ^ fi ffi ^ O F D M IS ^§ © ^t 7' 4^ ^ U 7 15 (i: m L . 

M IB ® ^ ffl © s II ^ ffl V ^ T . M f B 3g fa 7~ ^ > ^ r^g © f@ fa M fu s fa M ^ 11 jE -r 

Bo 

im^m 1 7 ] 

W IB {f X - ^ ^fe fig b ® m ^ -f' - ^ ^ ffl I ^ T . M IB S S ^ « IE ffl tH SM^: I ^ T 

If IE fB ^ M tti L T . mmmismjEm^^vmicmm-r t^^^mt-r^m^mi ncm 
ic © a * M s g o 
[ft *ii 1 8 ] 

7 y 7- i- m^mm^^ miET ^ msEnn^mmLx ^ < mi9msE'€m / ^ V m ^ . m 

IB3M{i'>x^hffiIE^l?tt. WIBjMM'^x^hPtfi^T^PtflL/tjMM'^x^htc^^LTtfi 
fB3MfflliIEffl^ @Pl?fB'[i^nTl^SffiIEl?ffiIE-rS il iltcftn^. MfBjMMIilEtT^jT^ 

^ u gPTiBit^ nri/^ sffiiEtT^ji?ffiiE-r s ii ^#^i:-r sit*]S 3 T^M 8 ©v^-rn^^ 
[fi*ii 1 9 ] 

mmmismsEnn^'EV^'eit. o f d mm^©#+'-:/ + -v u rtc^f lt. fe?,/5)^i:J6. 

7yx^*?^|g^^ffiIE-rSffiIEtT^J^tf-»LTfe^fB'[iLTfe<ili:^#^i;'rSfl 

« II 1 8 icmmo^mmmmmmo 

[ ,li'f ;J< Jl! 2 0 ] 

WIBSflffilEff ?|J^ t y gPT-tt. O F D MM^©M^^^ti^ffiSSCt^>»J bT. ^©^^SU 
L/c^Srtt£:^fe-rSffiiC©+>-:/ + -V U Ttc^f LT. U i6 . 7>x^*?^IS^^ 

ffiiE-rsffiiEtT^J^tf-»LTfe^fB'[iLTfe< ili:^#^i:-rslt*]Sl 8t<:fBlc©MIS 

S « o 
[lt*S 2 1 ] 

0FDMM^^€oT^»)Mi:aM-rsMiga±ffiMS«t*5v^T. ^»i^;?)^p.©{i^^s 

{i■rSffiS©7>■r-f-«^;^3^e«fiSc^n?.7^-7>x-^^. MIB«S©7yx^*??- 
S fi L fc li ^ t b T « ^ ^ ^ it . ftt IS l<J (c 43 o T '> ^i: < ^ it ^ 9 

S S © S It ^ IS 0 £S ^ . fff f B ?I I5( © S iS ^ » l« 0 © fti ^ fi r ^ )Vi9^lcm. 

m-r ^mwL(r^ k / D^mmt. m t b ?i a © a / d ^ « © m ^ x ^ l t 7 - 

U X ^ it ^ R 9 II i( © ^ ii 7 - U X ^ it iH W t . M IB ffi Sj( © ^ 7 - U X ^ it M P gP 

e>ffi^^tisiiS(©ffl^^ffli^TS{i^7x^h;&»m-rss{i'j7x^h»tti^^. mies 

M'>x^h;&ffiIE-rsffiIEffl^fH'[iLTfe<SMffiIEffl^tU^i:.tfifHS{i^7X^h;& 
tfffBffiiEfflTffiIE-rs^«'j7X^MIIEgPt.tfifHffiS©iffa7-Ux^K?i»^;b^5.© 
m ^ 19 1^: L T fff IB S 19 X ^ h ffi lE fH ^ ^ n S S M 'i' h S * # It ^ ^ ffi 

a©a^{^it?ii»gp^. tfffB?iiS(©ax^{^ttM»gp©tfi^M^^^fiSc'rss{ix-^?^fiSc 

gp^fi;lS£:t^#iS[fc-rs|ffi|g»±fijiSBo 

imM 2 2 ] 

WIHSM'>x^h»ffi^-ett. 0FDMM^©+'-:/4^-v';7«t<:SM^x^'h;&»tfiLT 
WIHSM'^x^ hMiE^-ett. ffflBSIf^x^ hff mgP?»ffl LTcSli-^^x^ h t 
*fLT. WfBSISMiEfS^ ^ U gPTlBM^nri/^Slf lEffl^ffli/^T. +>- :/ 4^ U 7 « t ffi 
IE^t79 C ^^#IS^-rSff*il 2 1 (c:fB«©|ffi|ga±fijiSMo 
[ff *I1 2 3 ] 

M IB S 19 X ^ h » m gP T~ . O F D M jS ^§ © fa « tM II a (i: SiJ L T . ^ © SU L 
fc#«rtt#ft-rSSi(©^t:7~^-vU7(c;?^LTlo©3M{8'>x^h^»mLTfc^. fff 
IBS{i'>x^MfIE^t?(i. miBS{3>^x^hffffigPT»ffiLfcS{B'i'X^ht<:^fLT. 
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[ If * II 2 4 ] 

M f H S 19 « IE ffl ^ t U -P . OVDMim^oj^V-y^^-VTicMLX. S 19 7' ^ > ^ PeS 

itnmm z 5 ] 

3 IH « © IS a iffi ji s « 0 

[ If * II 2 6 ] 

X ^ h ffi xE T ffi lE ^ tx fc # 7' 4^ ^ U 7 © S M -i? X ^ h j; D . ^-7'^^ V TUicm 

ii t ^witt-rsft*^ 2 1 nmz 5 (D\^^tnio^icmm(DmmmmMimmo 
im^m z 7 ] 

m^t.mmmmm^^^^t^^(Dm^t^m7'yy=^K^if:s>mmmmmy~v:r.mm 

? ^ IX D L T . fill ii: 7" V > Jilt ffi 0 ss tii ^ 1- s ft ^ ^ « s t W IH s fi ^ M IS 0 ?s 

,|g IS L T . iiij ,i-d ).';] f& S tt; 'f^ fill iH fi ttJ gP (i . C (O IS IS b /c S fi 7' ^ y ^ ic It S iff 
S 7 - U X S it l¥ gi; © aWj y -lo J; ^ tiu i,£ ?1S ffl ^ 18 ^ ^ CD ^ ^ A ^ L T . fff IH 

a ■* fs ^ fg 3: gp /j^ © M '4- ^mmtL r . 11 j .fii « ^ 7 - u x ^ ?i » gp © it ^ © jg 
m tam^mniL. tu ib s (ii ^ ta © ^ii a is * ^ ^ t . ii © « ^ 11 ie -r s « ie « * » a 

L. tfitHSMffiIEffl^tU^t<:fH'[iLTfe<ili:^#^i:-rslt*]S2 M<:fHlc©MISa 
±ti2 ^ S « o 
[ff *I1 2 8 ] 

S SS( S S fi 7" 9 y ^ © ^ T b T . If # II 2 5 (c f 2 K © 11 lE fi ^ W tH E T . M 13 S IS 

If IE ffi ^ ^ u gp IS It E T -te < ^ t^nmtt ^m^^mz 5 (c ta « © m is a ±i ji s g o 
[ff *ii 2 9 ] 

0 F DMis^^ii-Dx^mM tmisr ^mmmmf^mmictoi^r . # a m © is s 
i9r ^ mm(D 7 y ^ ^ ^ ms^i n ^ 7 ]y ~ 7 y ^ i- 1 . mm7 y^i-m^xsi9L 
Tcm^^^mmmKBimL. mmmmtmmmmio'^mm7yf-i-m^icrnfmm-r^m 
m7y^i-m^(D}S:micm.m.^nrcmm(Dx-f ^y^^mt. mtimmoDx-f yf-^mt^^ 

mm^ n^mm7 yf-i-m^x9:iBLrcis^icMLxmii^mm'^^. m^Mm'&mc^si^ 
T ^ < t mi&§imm^'ft ^ mm(D^is^.mm\^mm t . tu ih iisi^ © s is ^ is © ?s gp 

©ffi^{9^§^x>>'^;H8^#(c;^jtt-5i«S©A/D^ita5i:. tfifE?ia©A/D^itgp© 
ffi^x>>~^;PM^t*fLT7-UxM«^ff9ffiaSC©iffa7-Ux^«{g»gPi;. MIHffi 

i(©iff3i7-u x^«?ii»gp;b^p, ffi^^nsffiscM^^fflv^TSM-^^x^ h^wmr^ 

SM'^x^h^mgp^, tfifHS{8 7x^h^|fIE-rSMlEffi^lH'tiLT*5<S{8liiEfS^ 
tUgPiis tfifHS{97x^ E;&tfrfHMiEffl-elfiE-rsS{87x^ MliEgp^. MIHIISJ© 
^Jl7-';x^it?||»gP;0^?,©m^f8^#tc:?^LTtfifHS{8 7x^hMiEgP;0^?)m^^nS 

s{9 7x^ h it^R 9 fi¥5(©a»{^ , tffiHiis5(©a^{^ it?ii»gp© m 

^ 19 ^§ ^ ^ fiSc -r S S 19 X - ^ ^ fiSc gp t . Iff IB S 18 7 X ^ h » m gP 1 1 S ^ 14 H -r s 
ft fg^fijffl LTg^tt3Mj8-rSfcfe©3g{a7x^ h;&»mt-S3M{87x^ h»mgP^. fff 
IH3M{B7x^h;&|fIEt-SIIIEffi^lB'liLT*3<3M«lliE«>5t'J^i:. MIB3M{3 7x^ 
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i9 ~ ^ fiif&m t . m mmm 7-' ~ ^ fiLi&m ^ m :h n ^ mm 7-' ~ ^ ic M L r m mmim ^ 

[ 0 0 0 1 ] 10 

[ 56 t M -r s s « u ] 

*56Hi!tt. ltSiSl&^^''fiJ^S (Orthogonal Frequency Divi 
s i on Mu 1 t i p 1 ex i ng. OFDM) ^JS^ffll^fcMlgaMv'Xx^CSSli 

S © -t? o 

[ 0 0 0 2 ] 

[f^f^cDSffj] 

^M. 0 F D M ^ ffl t.^ a f= 7? s (A < ?> n T s o ^ s h ^ 7 ^ >y ^ § m o m lin . 
a fi X u 7 ® ffi ^ . ^'smf±rj: E ^ t l t 7 y -f ^ 7* 7 u - 7 > -f ^ s « ® ft 

R^nri/^So ^LT. iIcD0FDM7jStt5ltS7^^'7°-f<'7~7L--7yT^affi©}i 20 

ffl a a ^ n T D . < o If ^ ^ n T s o m ^ (±\ ^ © i ^ # if ^ i 1-205 

0 2 6 ^;b^feSo il ®i:^fg©li^Ml?tt. O F D M+>-:/^-v U 7®ja?^^^Pii:. 
7yT^®7yx^*?^Pit<:a-^'^jMSM'>x^h;&»tflLT. ^ ^ ^' V 7 micM^y^ 

[ 0 0 0 3 ] 

9i<DWi7r^m\^ ^^'il^^mxii. -9- 7 + ^ U 7 15 3i © 7 x ^ h J; S fl 7 x ^ h ^ ^ 

s-r s ii t J; D s ^t7^^ y 7ja»®r^Pi-?-i§^-rs}t^i4ii~-^/^^f-y®-rn^» 
^■rsii^tti. ^fiSc L fc tr- A/^^- yarnMcD tr -i./^^ - y -rnT L s ^ o 30 

S fi 7' ^ y f- , H S S 0 SS SMC fc' T ^ < CD 7 ^ n ^' * ? t j: D « g!c ^ n S o ^ 
n 5 © 7 ^ P ^' * ? . * ? © « f* M j; 0 # 14 (i' '3 1^ 56 3i L . /c. H © S 
S ^ H# H ® li ii ^ j; D # 14 ^ » L T b i; ^ o d © J; 9 ^ 7 n ^' * ? © # 14 j; D 
. # }M S If 7 ^ > f- Pe^ Id T . IS • li fS M 16 3i L T L 9 o # . O F D M {8 
^© J; 9 ^JS^JllM^Ttt. #7^ >^PE§©1S*g • ffl S M ja rJS i( # 14 C S ii ^ 

#^p.ns ii®«^ttt+>-7 4^^i;7jasM»tif-i./i^f->;()^-rnTb^^u^t^ 

[ 0 0 0 4 ] 

*56HI!tt. ii©J;9^ISS^»-9^-r§fe©?feO. 7l/-7>x^©#7^y^rEg(c;JgfM 

ffi IB fa M 56 ^fe L fc ig ^ . # c © IS *M . |g UmicM W %1 # 14 5 ±i ^ T fe . 40 

P/Ta©®^14H--A/^^->;&^fiScT5iit^^^tgtTS|H£|g»±ffijiS«^11«-rSiii: 

t S o 

[ 0 0 0 5 ] 

[iss^»?^-r 5 /cfe©¥S] 

*56HHT~tt. 7 1--7 >x^©^3MSf37^ > ^ fc' it S « © ?S © # 14 ^ « IE "T S « 
lEffl^fHIi L Tte^. L/c3MS{87x^ h L T If lE ffl J; DMiE'&tT^ Z. t X . 
P/tM©}2IS{9 1i-A^^^->^J^I?ScTSc ^©^s 0FDM{M^©-9-7 4^-\'U7«tlliE 

[ 0 0 0 6 ] 

*56HJ!Ttt. 7 1^-7 yx^©^3MS{i7^ >^tfcltSfi||g|lII?S^©!|ttt©«Go#5b^ 50 
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IH It L T < o ^ © ^ . oFBuim^oj^y^^vrmK^ia-r^iiti:-. ^y^^ V 7 
micmjEm^mwr ^ c tti^i:^ ^ o ^ l t . ^ © ii i « ^ ^ r }2i s is x ^ h ^ a ie 

[ 0 0 0 7 ] 

S 11 IE fS ^ IH 11 L T < S M ffi lE fi ^ * U ^; . M IB M x ^ h ^ tu IB If IE ffl 11 IE ^ 
^ }M 19 X ^ h }M {8 X ^ h ffi lE . i?! M "T S 1f f g -f ' - ^ ^ ^ fig "T S }M 19 x - ^ ^fe 
fiSc ^ . M f H S {9 X - ^ ^fe fig 5) tii ^ ^ n S i?l X - ^ tc: M L T tu f S }M 19 X ^ Ml IE 

dr^ ^ Hi fi ^ n mi9 ^ 4 h i:m3^nif o mmo^m^^n^fmwm t . mmm^nif 
mwm(Diiifim^KML'cmy~v:r.mm^n^mm(Dmmmy~v:r.mm (i fft) 
mw^t. Iff IB I F F Tmwn^(Dmtimn^7i-u^mmcmmr^mm<Dv'i^^jv/7 

^n^- (D/A) tfilHD/A^«^©tH^7^n^M^ti:*f LT^Igjffl^Sifti: 

mmmmm^m-^. ^ rzuii m ^is }£ mm m ^i^^kic ^ r m i'f r ^ m s © }s 19 ^ m m ?s 

^ . W f H M 19 7~' ^ > f - © m ^ f9 ^1 ^ 1^ -r S lu IB S © 7 > -f ^ « ? ^ « ;l fc © T 

7 ]y~7 yf-i-^m^^r o V Dum^^mi^amiBt ?>m^^c^i>r . jMii'^x^h 

[ 0 0 0 8 ] 

* © If * II 4 t K ic © . mmmS'y hmm^-iJ^i. OFDMiB^<D^y^ 
^ U 7«t£:}M{i'^x^ h^»f:H LTtJt. m.fdSf.i- •> x^ MIESp-ea. MK^Mfi'^x^ 
h » ffi » tii L fc is '^7 X ^ h t b T . fff IB ffl li IE ffl ^ * U 13 11 ^ n T S If 
lEffl^ffll^T. U 7«ti:ffiIE^tT9 ii Lfc t ©l?fe D . j^li-^x^hc^S 
*3j;tfffiiE^OFDMM^©+'-:/ + -vU7«t<:tT9i:i/^9{^ffl^WrSo 

[ 0 0 0 9 ] 

*f§H^©lt*]S 5 tClHlcCfgH^tt. WIHjMM'^X^ h »tfl^l?tt. OFDMM^©M^^ 
iiS^ffiSjt^^fiJ LT. ^©^SO Lfc^^rtt<:#ft-r SffiS©^t:/4^-V U 7 M L T 1 o 

©}M{i'i7X^h^ffttiLTtet. tffaB5iMfi">x^hffiIEap-ett. MK}M{i'^x^h»fHgp 
T » m L /c }M 19 X ^ h b T . Iff IB iM i9 M IE fi ^ ^ U T IB 11 ^ n T O 5 ti IE ffl ffl 
l^T. ^^t:7~4^^U7lc?^LTllIE^R^iI^i^;b/cfe®-?-feD, iMfa'^7x^h©^^(± 

o F DM{9^?#«ffirt©^sij^^«i?tTi/^. ffiiEtto F T) urn ^ (D V y ^ ^ V 7 m n d 

[0010] 

*fSH^©fl*]S 6 tClHlcCfiH^tt. WfHjMMIilEffl^ * U O F D M {f ^ © ^ :/ 

4^^';7t>r^LT. 3gM:/^>^^t<:fg^-rs®S®Mi:ffiffl®M^ffiIE-rsffiIEffl^ie 

iiLTfc< £:<>i:Lfct©i?feD. miEmitmmy'y y=^m(DmmMmtiimMm^^y 
V 7micmiE-r^miT&^ ti^^di'fm^^r^o 

[001 1 ] 

*f8H^©lt*]S 7 t<:fHlc©fgH^f±. tfflHjMMIilEffl^ t U OFDM{i^©{i^^ 

my''7yf-mic§%fiLr^mi!smmtiiLmism^miEr^miEm^mmLx^<^ttLrc 

fe©T~feD. «iEfflttS{9 7~^>^rEg©®fMfiiMi;{uffligM^OFDM{i^^^t@F*3©^ 

sij # s 15 « IE -r s ffl 1? *5 s 5 {is ffl ^ If -r S o 

[0012] 

* 56 © If * II 8 IB « © 56 . ^ a i j- M » gP T . M IB }2l 19 X - ^ ^fe fig gp m 
^^nSiM{9x-^lc:^^LT. tfiIH3M{9'>x^MfiEa5-elfiE^n/c#^t7'4^^U7©}2l 
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[0013] 

* 56 © If * II 9 iH « © 56 . m^m3 icmm(DMmmmj%mmic^v-'r . mm y ^ 
>^;o^'sm^^ns{9^§^A^LT. mm m ^ ^ ~ 7, y }i~ m L < li. ^ m m 
i&wic m i&wmm^ n d E (D m u m mrni^ ^ r m i'f-r ^ mjEy ^ y m u © ?s bp ^ . 

M IH « IE 7' ^ > ^ IS © © m ^ ft ^ ^ X >>' ^ li ^§ tc: ^ i$ -r S 7 ^ n X ^ ( 

A/D) mmmt. m$i A / Dmmmom^tiv'i^ ^ )i^m^^<^M Lx y ~ V j^mm^n ^ m 
a^-yx^K (FFT) mwn^t. mmF f Tmwn^(Dmtimntmm':^'7y^(Dmm 

y D ^'i L T[tS«iE7'^ >^|ffi|g01ESgnc,fSS L T. tu IH S S S iS ^ If IE ffl 

1^ m 3P T . il © IS ,W b /£ « H -c Iff f 3 F F T g| W ;()^ 6 ffi ^ ^ n S 7 - U X ^ it L fc {9 ^§ 
<]; il © IS ,W L fc S M 7' ^ > f- to It S a * It ^ » © ffl ^ 19 ^§ ^ A ^ L T . M IB S 

?^#itMW3P©ai^f9^§^avt LT. Iff IB F F T mwmio^ ^ (Dm^(Dmm titm^mni 

^©SB®M^;{4IBMM^*^tHLTffiIEffl^»tHL. fB'liLTte< i^V^^fPffl^WTSo 
[0014] 

* 16 0i! © If # II 1 0 f B « © 56 Hi! ti . mmh ^ mm y ^ y ^ ic^i L r . if # ii 9 

fB«©ffiiE73 ffi^ffli/^TllIEffl^»m LT. MIBjM « ffi IE ffl ^ t U ^3 IB 11 L T < il ^ 20 
[0015] 

* 16 © ft * II 1 1 t IB fc © 16 . W * II 1 6 II * ]S 8 t IB « © » e a ±til M S « til ftn 
^ T . iff IB ffi S © 7 y X ^ © ^fi t IS g b fc ffi |j{ © « ^ ^73^ IE ¥ IS . W IB ffi S © « ^ 

IE ¥ IS til T E ^ n fc jf ^ ^ A ^ b T . » ^§ Ji |j; ^^ ^ ^ - x M y K S t L < 

^ ^ ?s s t IS( ^ ^ ^ R 9 ^ H © M )si 1^ t fcn^ T » j'F -r s ffi s © If IE 7' ^ y ^ 
M IS 0 . Iff IB ffi s © tt IE :/ ^ > ^ M lg 0 ss ^ © m ^ ft ^ X ^ ;Hi ^ S « -r s 
ffim©7^n (A/D) mm^t. mmmm(D A / Dm.m^(Dmti7'i^ ^ 11^ 

mnicMLry~v:3^mm^ndmm.(Dmmy~v:3^mm (f ft) mwn^t. mmmm 30 
© F f t mw^(Diiifien tmm(Dmmy' "7 y^icisif ^m^nifmw$^(Dfii:fim^^ X 
^ LzmjEm^'r^ii^r ^mmm&^m^^^inm^m^. mmmmmjEm ^ ^ v mx li. . m 

IBjarSSiS^ffilEtt^^Wgpt j; D ^iim LfcffiiEfB^IB'l bT43 <il^^Lfcfe©T-feD. 
ffiiE7'^^g^^ffll/^T3MM:?~^>^^©®S®Mi:ffifflfiM^^tflLTffiIEffl^»tflb. 
IB 'K L T < 9 ffl ^ S o 
[0016] 

*fSH^©fi*]Si 2 tciBiccfiH^tt. tiimmmmj^.^miEmmmmK^h^r. mm^^y 
f-^^tic. mmy^yy^ic^if^mtimy^nifmw^o^mtim^^m'mtLr. iuibff 

T mwm ta ^ m ^ (D mm t itm ^ o V DMm^(D^y^^ v ymK^mL. mmmmt 
ffi IB © m s n ^ ffl T . mt^mmy^y y^mo^mmmmtitmisti^mjE-r^mjEm^ 40 

tB-r s £1 t L fc fe ©T-fe D . 3iM7~^ >^ ir~ t jg{t^^ffi|g0^i§gpcDliiEfg^f^m■r 
si:t.^9{^ffl^wr5c 

[0017] 

*f6H^©lt*]Sl 3 tlB«©f§Hi!tts WIB3M{ix-^?3^|j!c^y()^P>©m^x-^^fflV^T. 
WIBja^^StJS^ffi lEffl^^tHa^lcfc'i^Tlf lEffl^^^m LT. M IB JM fa If lEffl ^ t U ^ t IB'K 

T^^ttLrct>(Dx$>i^. mmf-^^mh^^^tx. mm ^ w ±^ ^ ^ t < 

« IE ffl ^ m -r s ^ 9 ffl ^ -r 5 o 

[0018] 

*56HI!©If «II 1 4 tt3«©56HJ!tt. If * ^1 3 If S^l 8 fB « © |H£|g Sifi Ji S M in 
^T. MIBSm©7>x^*?©J£^(cSgLfcffi®[©«;^;5>IH¥ai:. MIBffiit©it* 50 
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1 X y ^ ij-^ ^ m ^ ^ n ^ m ^ ^ xii L r . |ffi|gjassA^?>-^-x/syKa/safeL< 

^ PeS a s wicmi&wmm^ n -5 * i;' ® » |g mm^ic^v-'rmii^-r ^mjEy'^ yf-m u © 

?S ^ . M IH « IE 7' ^ > ^ IS 0 ?S © m ^ 13 ^1 ^ -f ' ^ 19 ^§ (i: ^ it -r S 7 ^ n X 
^ ( A / D ) ^ it ,h . M fa A / D _^ it g|5 ® tB ^ X >>" ^ ;H9 ^§ L T 7 - U X ^ it 
^ R 9 ^ }1 7 - U X ^ it ( F F T ) mWmt. fu 12 M a © }M 19 7* ^ > ^ 1 1 S ii» 7 - U 
x^jfr?)M©M^§^^e> lo^3ifi?LTm*t-S^2©X^>y^i;. Ml3F F T?gWgP© 

[0019] 

* 58 Hi! © If * II 1 5 t IB Ic © 18 « . Iff HH ^ 1 © X >y ^ M te ^ 2 © X ^ ^ . ^ C 
}g{9 7'^>^^5iW-rScj;dlc;ig»)LTS]ffrSili;i;b/cfe©TfeD. JiSSS^ffiiE 

mmmmic xii t ^ 2 -D (D m ^ mm "7 y ^ ^ (D m ^ ^ ^ 1 o w ^ ^ ^ -r 

[ 0 0 2 0 ] 

* 18 © ft « II 1 6 t IH ic © 58 Hi! {± . Iff 12 la a fS ^ If IE fa ffi Id $3 T . M 12 H 2 © 

X ^ f- (D m :ii is ^ ^ mm t LT. Iff 12 F F Trnw-nr^ff^ta^m^ff^ff^tiiim^o f dm 
{i^©^t7'4^^ u 7tt t^^tij L. tffi2fi*i ^ijuffl©t^ffiig*>&ffli^T. mmmiB^ ^ yf- 20 

^©®tiMMi:ffiffl®M^ffiIE-rsffiIEffl^»tfl-rSili:i:Lfct©l?feD.3M«7'^y 
[ 0 0 2 1 ] 

* -Ig Hi] © ,iVi >R A'! I 7 12 « © 18 . fff 12 ffl X - ^ 4 S)c /J^ 0 c^) (11 ^ r - ^? ^ ffl T . 

M 3-2 ilk ^ & ^mjEmmta^ic fsi^rmiEm^mtiiLr. mmmismiEm / ^ v ^icm it 

[ 0 0 2 2 ] 

*f8H^©lt*]Sl 8 t<:f21c©fgH^tt. lt*]S 3 ?,lt*]S 8 t<:f21c©Mlga±ffiMS«ti:ifin 

^T. 7 yf-i-m^mm^^miEr ^miEnm^mmLx^ < mmmiEnm?^ ^ev ^^m 30 

^ . fff 12 }M fi ^7 X ^ h ffi IE a . Iff 12 ft X ^ h » ffi gp » ffi L }M fi X ^ h t 
L T fff 12 }M If ffi IE fa ^ ^ U 12 ■» ^ n T § li IE ffi lE T 5 d (c in ;l . M 12 )M fa If IE 
tT ^ ^ i; ? 12 1« ^ tx T l> S ffl IE If ?iJ T M lE T S ii t L /c t © D . m isTyr-i- 
PeS © Ji fli M ^ fu fi fl M © ffl lE Ijn ;^ T . 7 > x * ? PeS IS ^ ^ tl lE T § fl^ ffl ^ "T S o 
[ 0 0 2 3 ] 

*58Hi!©II*il 1 9 t<:f2«©f8H^t±s WI23^fiMlEfT^J^ * U ap-et±. O F D M fS ^ © # 
+>-7~^^ U 7t*f LT. fe?,/5)^Ui6. 7 > x ^ ^ IS^ ^ If IE "T S If IE ff^J ^ tf" » L T 
fc^t2'lLT*5< ili:<>Lfcfe©-efeDs 7yx^*?^IS^ffiIE^0F DMfi^©^t:/ 

4^ -\' u 7 t 9 ti^dii^m^^r^o 

[ 0 0 2 4 ] 40 

*5Bi!©ff 5RI1 2 0 lc;f21c©58Hlitt. Iff 1231 fglfiEtf^J ^ U . O F D M fs © f@ 

. fe^A^cfe. 7 yf-i-m^mm^^miEr ^miEnm^mwLx^^mm.Lx^ < ^ t 

t L/cfe©-(?feD. 7 yx^*?^IS^ffiIE^ O F D Mfi^^«t@rt©^SO^««tfT^ 

^i^^f'pffl^wrso 

[ 0 0 2 5 ] 

* 58 © If * II 2 1 12 « © 58 HI! » . o F D M m ^ ^ m -D r M t MiB r ^ mmmm M 
yf-i-t. mmmm(D7y7-i-m^x^imLrcim^KMLrm:h^mm^^. 
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Slia©7^n ^Vx>>'^;P (A/D) ^mmt. MIH^IScD A/D^itgP©m^x>>'^ 

Lx y ~ V x-^m^n d m^kcD-^my - V ( f f t ) mwnr^t. mmm 
a©F F T?ii»gp;o^?)m^^nsss®fa^i^ffli^TS{9'^x^ h^pm-rssiS'^x^ 

h » m ^ . M IH S 19 X ^ h ^ ffi lE -r S ffi lE fa ^ IH 11 L T < S 19 « IE ffl ^ t U ^ . 
Iff f H S 19 X ^ h ^ M f H ffi IE fi 1? M lE -r S S M ^ X ^ h *f IE ^ . tu f H II S © F F T ?|| » 
gp^^?.cDm^M^llc:«LTtfif3S{B'^x^h||IEa5yO^?)tB^^nsS{a'i7X^h-(?M^^# 

[ 0 0 2 6 ] 

* 56 © If * II 2 2 t IB Ic © ?g HH i± . Iff 13 S fl X ^ h » ffi gp . OFDUm^iDVy^ 
4^ ^ U 7 « t S 19 X ^ h ^ » m L T # . tff IB S ffl X ^ MS lE T . M IB S 19 9 x 

s*5j;t;ifiE^oFDMM^©^t^4^-v';7«tctT5i;t.^5{'pffl^wrSo 

[ 0 0 2 7 ] 

* |g ® ft * IS 2 3 IB « ® Bi! (± . ilff IB S M "^7 X ^ h » fli gp (± . O F D M 19 ^1 © M ^1 
^ S B ^ ffi m t f ij L T . ^ © ^ SO L fc # 1? ft r S ?I i( © -9- ^ U 7 t L T 1 
-OiDmm^ h^WmhZ^^ . WIHSM'^x^ MilE^l?^. MIBSM'^x^ h»tti 
gp-eWtHL/cSM'^x^htc^^LT. IfflBffilEffl^tU^-efB'li^nTl^SffilEffl^fflV^ 

FDM{i^^jSSrt©^Sy^^«l?ffl/^. ffiIEttOFDMM^©+'-:/+-vU7«ttT^^ 

[ 0 0 2 8 ] 

* IS © If * II 2 4 t IB Ic © 18 . fff IB S M lE ffl ^ -e "C ii . O F D M f9 ^# © # 

4^ ^ u 7 t « L T . s M ^ > ^ 1 18 ^ -r s s B fs M IB fi M * ffi IE -r s li IE fs ^ 
:7-4^^U7«tcifiE-rsffl-efeSi:v^9{^ffl^wrSc 

[ 0 0 2 9 ] 

* 58 HH © tl * II 2 5 (c IB « © 18 Hi! « . Iff IB S i9 M lE ffl ^ * y gp . 0 F D M {9 © 19 

* S ^ II K tc 5t f iJ b T . ^ © 5t f ij b /c Iff « t # ft T S « S © y 4^ + U 7 t L T . 
S{9:7~^ >^rE5tc;58^fe-rSiS^MflM^fufiflM^MiE-r5ffiIEffl^lB'[iLTfc< :i b 

©Tfe D . ffliEfS(±S{97"^ >^PE5©t@fifliM t fufflMM^ O F D Mfi^^^tirt© 

[ 0 0 3 0 ] 

*f8S^©W*]l 2 6 tlB«©f8H^tts tfilB#a*#lt^»^i?tt. MIB F F T ^»^©tfl 
^{9^§li:>r^LT. tffIBS{9'^x^ hffiiEgp-effiIE^nfc#+>-:/4^-vU7©g{i>^7X^ht 
J; D . 7' 4^ ^ U 7 S a ij- ^ If ^ c: L fc © 1? D . Sli x - ^ © S # It ^ 

7~ 4^ ^ u 7 s Id d 1 5 ffl ^ If -r S o 

[ 0 0 3 1 ] 

*f8H^©fi*]S 2 7 tiB«©f8H^tt. m^Mz I KmmoDMmmmMmmK^h^r . mm 

tr^^is^^^fur ^m-mim^^SL^t. mmmmiE ^^f^imt^ ^ (o in mc^^ l r my ~ 
ux^j$-rsii»^}i7-';x^i^ (i fft) mwmt. mmi FFT?ii»gp©m^{9^§ 

:^ 7 i- U if' m 'f^ IC ^ f i^^ ^ )V / Ti- U if (D/A) ^itgP^. MIBD/A^i^gP© 

m^7^n ^'{9^§(i:?^ L T ,w ja s fj( s s S! ^ « 9 * E mmmmmc ^v^r mn^r 

IB F F T sifl:gp©m*{9^§^ A* L. s{9 7~^ >^rEg©fif@fiiM*5 cfc f]iffi^liil«:ffiiE■r 
s«IEffi^^^mTSJass(JS^^fIEtf^tma5^fflv^T.MIBS{3^i^lSlHI^sgpA^?,tfiIB7 
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LT. tfifHja/SajSS^IIIEffll^map-ett. £1 ©ISIS L fcS{9 7'^ y^K 

wiB^^fumt'^ ^ a^iB^^mm t l r . m ib f f t ?g » © is ^§ © jg ^ Iu s ^ m 

L . M IB fig ^ lu ffl © m S H ^ ffl T . cl © ffl 5: li E -r S « IE ffl ^ » m L . M IB S 19 « 
IE ffl ^ t U SMC IB It L T < £1 ^ t L fc fe © D , 11 IE 7' ^ > ^ ^ ffl T S 19 7' ^ > ^ 
rfg©®tMfilMi;jufflfilM^^$aiLTlfiEffi^»tHL. f3'libT*5< ^l^dffffi^WrSo 
[ 0 0 3 2 ] 

*^B^©ff 2 8 t|Hfc©fgH^tt. ffiSfeSSM:/^ >^©^TtCj^ LT. fl*]S2 5 
(-fB«©ffiiE73S^ffll/^TffiIEffl^»tfl LT. W IE S M If IE ffl ^ * U ^ |H '» L T *5 < il 10 

[ 0 0 3 3 ] 

* fS HI! © If # II 2 9 t f B « © |g Hi! . OF D M M f$ ^ m » t a fi -r S S iffi M 

«*^^MfB7yx^*?ic/£iteM-r?.tfifB7yx^*?©ifi^t<:^«^nfc?ii(©x^ 

^ ¥ IS i; . Iff IB M S © X ^ >y ¥ IS 6 e }3l ^ ti S tu IB 7 > X ^ « ? S M L fc M I? Id 

M Lrn:h ^mm^ ^ . - x > f /i ?s s & l < (± ^ sj( jg] s ^ 9 ^ h 
©Miija^Sijtcfci^TSij'i-r sMm©Sffl^Mii0SSgPi:. wta?im©sfi^Mig0?sgp 20 
(Diiiiim^^Ti^'^)vm^Kmmr^mm.(D7i-u^/7'i^'^)v (a/d) sa^i:. m 

fB«m©A/D^«^©tfl^x>>'^;PM^t<:*fLT7-Ux^it^tT9ffiic©ffia7-'; 

x.mm (FFT) mw^t. mmm^^oyv v Tmw^t^^mfi^n^mmo^iB^^^i^'c 
s fi X ^ h ^wtat ^^is^y x.^ hwtamt. tff ib s 1 7 ^ h ffi e -r s ii ie « ^ ib 

1i L T < S fi ffi IE fi ^ ^ U . fff IB S ffl 7 X ^ h ^ ffj g-B ^li Ji M c 11 IE "T S S fi 7 x ^ 
Mi IE i: , M f B ffi |j( © F F T ?g » © tii ^ ffl ^ t L T tu IB S fi x ^ h M IE 

e> tfi ^ ^ n s s IS 7 X ^ h a # It ^ If 9 s 1^ © s # It » . w ib s s © a ^ # 

lt?a»gP©tii^M^^^fi!c-r SSMx-^f^sScgPi:. MIBSfi7x^ hWttl^tcfcttsm 

^tttii-rs«fg^fijfflLTfi^ttjMM-rsfci6©5MM7x^h;&»tfi-rsjMM7x^h 

Ptfjgp^;. tfiIB3MM7x^ h;&MlE-rsffiIEffl^IB'[iLT*5< 3MMffiIEffl^t';a3^;. W 30 

IB }M IS 7 X ^ h ^ M IB ffi IE fg ffi IE ^ If 9 JiM M 7 X ^ h « <^ X ^ Ml IE gp . }M « f S 
1f ¥g X - ?|J ^ 3i fig -r S JM fi - ^ 3i fig gp t . If) f B fi X - 3i fig gp tii ^ ^ n S )?l 19 
X - ^ b T tff IB JM fi 7 X ^ h ffl lE gp ffi ^ ^ ti 5 fi 7 x ^ h "c? M # It tf 9 ffi 
SS( © a # It SI W gp ^ . Iff IB a It Si W gp © ffi ^ M ^# tc L T }i6 7 - U X ^ it R 9 ffi 

m(Dmfsmy~v (i fft) iii»gpt. mibi v v t mwdr^(Diii^m^^7 -r u 
^'i9^icmmt?>mm(D7'i^^)v/7i-u^' (d/a) ^^gp^^. MiBD/ASitgp©^ 

Sfe©TfeD. 7L--7>x-t-^ffll^T0 F DMli^^fi^ttjMMfecttffi^ttSli-rS 
±i^(cfci^T. S{97x^ hl3 j;t>-Sfi7x^ h^^lilEfflti: J; DlilELTiMlilf-Afej; 40 

tf" s {s - A fig tf d 1/^ 5 ffl ^ If -r s o 

[ 0 0 3 4 ] 

IX Ts *fgH^©*ffi©^SItOt.^T0 1*^P>0 7^fflV^TiJH^-rSo 
[ 0 0 3 5 ] 

H 1 . * 56 Hi! © II 1 © ff^ II j; § to |g a ±fi ii S M © 7~ n >y ^7 |g |g H -t? S „ il © li IS S 
iffiMSMtt. OFDM^M7?S©{9^#^31f8t-Sgg-efe-3T. IIS(©7>x^*?;0^'S 
*S7^-7>x^^^rL. 7>x^^*?^^?>JX»^nS{9^§©JgfiM^{uffl^0J»-rS 
CtK^i^^ iU\k\^mm^ajmtr ^ o clcl-ea. O F D M^MT^Stdll LTlfffl^llJHj! 

ttS^BSTSo o ¥ DMicmr ^mmi±. r~x >>-^?;i.j^jM/^aa{3©/£ so 
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j6®~o F D M^issffij (wnm^. hv^yyx. i 9 9 9 ^) * if j^j^^So 

[ 0 0 3 6 ] 

HMdfcl^T. 100tt}M{9x-^^l3icgP. 1 02-1. 1 02-2. •••102-N 
li.M^nifmW3. 1 03-1. 1 03-2. •••103-Nttii»if}l7-Ux^i$( 
IFFT)?||PgP. 104-1. 104-2. - - • \ 0 A - N It f iy Jl' / 7 i- U ( 
D/A)^i$gP. 1 05-1. 1 05-2. •••105-Ntt}M{9^|ffi|g|lI?SgP. 10 
6-1. 106-2. • • • 106-Ntt7>x^*?. 1 1 IttjMM'i'X^h^mSP. 

0 2 ©M^?^#lt?g»@P. 103©IFFT^»^. 104CDD/A^«^. lOSCDJMM 

19 7' ^ > ^ ¥j( « N ,^ 1? S o 
[ 0 0 3 7 ] 

3; fc. H 1 tfei^T. S t 1 1 0 0 ®3?5{gx-^3£fiSca5tc:fc'i^T^fiic^n/ciM{9x-^ 
^ij. Wt Ittl 1 l(0}M{87x-rh»tiigp-e»ffl^ti/c)Mf8>^x-rh. C tttl 1 2®}g 
{iliiEfS^ * y gptfB'li^tiTi/^fcllIEffl. W t 2 1 1 3 ®}M{i>i7X^ MliE^Cffi^ 
3M{i'>X-Yh. St 2-1. St 2-2, •••St2-Nttl02©#a*#ltSI»g|3 
(DiatliB^. St3-1, St3-2, •••St3-Nttl03©#IFFT^»g|3cD 
tfl^fi^. St 4-1. St 4-2, •••St4-Nttl04©#D/A^ag|3©ffi;^J 

fi^. s t 5-1, s t 5-2, • • • s t 5-Ntti 0 5 (D^mmw^mmm^^oDiati 

{i ^ s o 

[ 0 0 3 8 ] 

[ 0 0 3 9 ] 

1 0 0 (D mis ~ ^ ^ i^^-e li . mmt ^mm^^i^L. miEf'-^ms t i ^m^-r^ 
0 -mmic^ )M fi X - ?ij s t 1 a » ig 7 ^7 -b X ^ « s)c ^ L T D . 19 f b ^ ^ a 
fb ^ o M a sfi * n T i> s o ^ . mmm^^wi^mityj^ ( F r e q u e n c y 

Division Multiple Access. FDMA)T- a 
fb^R!/^. at^'^fO^SfbTaSCTime Division Multiple Acc 
e s s. TDMA) l?tt^^M^l?^a{b^ffI/^. ^^i^m^Mity^^ (Code D i 
vision Multiple Access. CDMA) -eti?9^^S^tf^®a:6^ 
2> o c C ^ ® 1 0 0 ©3MMx - ^ §:)lScgPt5d; S t 1 cDJMfir - ^ ?iJTa. c <D ^ 
9 * 19 7 ^ - V -y h # gij t PS S T S ii t * o ^ . St 1 CO fi X - ^ij i; L 
T . ^ 11 file ( I ^ -^^ ^Wl^ ) *5 J; B ^ file ( Q 9^ ^ ) ^i: 5 S * a X - ^ ?|J 

S o 

[ 0 0 4 0 ] 

^ja-rSfci6®3gM'>x^ hW t l^Pffi-rSo -IS«t<:jMM'>x-< h tt. 

•oio^^mti^^^tiK c(D I 1 1 © jM fg X ^ F » m # PI s -r s c ^ L ^ o ii 

ii T~ }2l 19 7 X ^ h » m 7? ffi © - M ^ -r t T S t . © j; 9 7? ?£ :^)^ S o S ±ffi M l^: 

L fc^^Kii^^ ©ji^^yO^ . ^S)ji©7?^^Jf 5o C d bTf#?<n/c#»]jg© 
73^t*fLTm^tt^^ltSlf-i./^^?->i:5S:Sctdt5g{i'>x^h;&»tfl-rSc 
[ 0 0 4 1 ] 

ilil-e. j^MM^/b^ O F D Mia^J-efe S cl y^)^ . ^^t7~^^ U 7tcMLT)M{87x-i' h 
^^S-r S il S o H 2 tc^-r ct 5 tc. ^ty^^ U 7l5tc;)M{i'^x^ h^fSSLfc 

ii ^ . 7~ 4^ -v y 7 « (i: BO ^ © S 19 X ^ F » m -r S ii ^ T . ^ 7' 4^ ^ U 7 il ii * 
}M {8 7 X h ^ IS S -r S il <h T~ # S o 0 2 fc' T n 7' 4^ -^^ U 7 # ^§ ^ ^ L T S 

o ii © ±i ^ 1 1 S }2l 19 7 X ^ h ^ »: m -r S © ^ . # 7' 4^ ^ U 7 © a s a J; ^ 

ruci^ o 7 ]y~7 y 7-i- (D7 yri-fSMff^'^"^ trj: „ -^-LT. 0FDMfg^§©^^?-7'4^ 
^yrSt^Fi^Lfc^^. ^T©JM{i7x^F;&ffm-rStttF[iI©SmMaA^>iSS<!^* 
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[ 0 0 4 2 ] 

-t? <fe S o H 2 T m SiJ L fc # © # ;S L T S o d © ±i 1^- T }M {9 

p^^Mi; L ^LT. O F D M {g © fi ?f « ^ M ffl ^^SO b /c ^ . ^ T © 18 X 
^ h^»tH-rS tttM©©»ffiMa/&'i>iSSi:5S:Sc L L . :/ ^ ^ U 7 « }M« >i/ x ^ 

sij -r s ^ . mmmic'T^mLx t.^ ^mmmic'T^wiLx ^h^o ^ . ^ 7" 4^ ^ 

U7tc;)r^LTffil^©}M{9 7x^h{^IS£-rSil^;tnJtgT-feSo £:©±i^. }2l{9 7x^ 

h^pm-rsMStt 1 iHifciti;:^So ci o LTWtBLfcKiii^x-r hw t 1 :?:m^-rSo 

[ 0 0 4 3 ] 

1 1 2 © }M {9 11 IE fs ^ t u HP -e (± . 1 0 1 © « i?5 ffl 7' ^ > ^ fS Ic: 5g ^ -r S S fig fa M J; 
ffifflllM^ffilE-r SlIIEfflC t ^IH'[iLT*5< o 3M{i{i^©{i^^«y0^i£^«?-feS±i^ 
. l0l©#JMM:/^>^^t<:fS^-rs®S®M*5ctt;{4ffl®Mtt. ja?^iCt<:j;D^^S 

# 14 ^ . 7* 4^ ^ U 7 15 li: ffi m -r S c ^; nj S o ^ © J6 . 1 1 2 © jM M ||IE ffl ^ 

^ U T . # M M 7' ^ > f- ?f L T . 7' 4^ + y 7 S © M ffl ^ IB 1t L T < o -3 j£ D 
. }M 7' ^ y S!( ^ N . ^ 7^ ^ U 7 m ^ F b ^ ^ . ( N x F ) fi © ffi IE ffl ^ IH 11 

[ 0 0 4 4 ] 

S©S/-cltffiiEffl C t ^lait bTfc'< c Sfc. M^^^^t<:*f LT« 1 ^©ffilEfB C 
t It ^ 13 It L T *3 < C t nl § o 

[ 0 0 4 5 ] 

1 0 1 © S fi 7' ^ > ^ H t *5 It S ® *i fS M fc' J: tS la M ^ 11 IE f S II IE fi C t ^ * J6 
[ 0 0 4 6 ] 

1 13©}M{i7x^MiIEgPT-{i, 1 1 l©5iMffl'>x^hSfflgPT»ttiLfc}M{i'^x^h 
W t 1 , 1 1 2 © g fi ffl lE fS ^ * U T IB 'H 5 ti T S ti lE ffl C t tl lE T S o }M 18 7 

X -r h w t 1 j; tj'ii lE fs c t -rn t II * s X - -c? 5 ±f & . s fi 7 X h w t 

1 ^ li IE ffl C t © II * S » -(:■ li lE -r S t nj -c? S o d d - f?i1 ^ L T . )M 18 7 X 
h W t 1 ^ 7~ 4^ ^ U 7 S i: m b . ^ a li lE IB C t -9- 7~ 4^ ^ U 7 S IH 11 L T t.^ S 
±i^©. 1 13©5M1i7x^M|IEgPA^?>m**nSlfIE^n/c3Mfi7x^hWt2^i^ 

[ 0 0 4 7 ] 

[K 1 ] 

r/2-«(/)=ff^i-«(/) o-R(/)t [«=i,-,iv; f=\,-.F] 

[ 0 0 4 8 ] 

dil?. Nfi7U-7yx-f©*?a?~feD. FttOFDM{i^©-9-y^4^-vU7S:&^L 

Tl^ S o 
[ 0 0 4 9 ] 

. 1 0 1 © }2l19 7" ^ > ^ a S » {1s o T 1^5 Hj! -r 5 o ^ }M 19 7' ^ > ^ ^ « fiSc L T 
l^S. 10 2©a^^1\rit?IIPgP. 103©IFFTMPgP^ 10 4©D/A^1$gP. 10 

5 ©iMi9^i«,®0SSgs©^it^tt^n^'nra c-efeSo ^d-e. d d l n }?ii9 

7~^y5^(coi.^Taff©ijHj!^fi9ii^i;-rSo 
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[ 0 0 5 0 ] 

1 0 2 - N (DM^nifrnwd^-^Tit. 1 0 0 ©3g{8x- ^ g^fiScgp*^ ^ nfc}2i{9x- ^ 
s t 1 icMLx . 1 1 3 n^ti ^ nr^mis^y h w t 2 k ^ m^^nif^n ^ o mm 
X - ^ s t 1 J; }2i {9 X ^ h w t 2 i± . ^ ti till * S( X - ^ T~ s ±i ^ . mmmw 
ic ^ m n If mw ^ n 0 ^ t fj'' ^ m-c- & ^ o c ii t , oFDum'f^oj-^y'^^vTmic 

}2l 19 X ^ h W t 2 IS S ^ ti T 5 ±1 t 43 S , 1 0 2 © M # It S » © » © « 
S ^ t.^ T . Bl 3 ffl t/^ T - ^ij ^ ®J HJ! r S o H 3 fc' t/^ T . 1 0 2 M » "t? 

1 0 2 - A tt^ 1 ©B^IJ/M^J ( S / P ) 1 0 2 - B tt^ 2 CDB^J/M^J ( 

s/p) s^gp. 1 0 2- c«^n^'nii»#§i?feSo s/t. s t lai oocdjMMx- 

^^fefiic3P;?j^e-m^^n/c}Mf9x-^. wt 2^1 1 3 (omm^ hmiE^f^-i^mti^n 10 
fc}2i{i'i7x-i'hTfeD. s t 2 am^iUf-^nrcmmT-'-'Si^mtir^o &.~fici 0 2cd 

[ 0 0 5 1 ] 

- la W . }g {§ X - ^ Bt ^ ^IJ © X - ^ <fe 0 . St 1 Bf ^ X - ^ T S o OFDM 

aimv^^o ^ n^mmr ^Tcibic^ i 0 2 - A(Dm i (d s / v^m^-^^. mmm^mn 

S fi X - ^ S t 1 ^ . ^ 4^ + U T tc: fS L M ^ IS X - ^ 1- ^ ^ -r S 0 1 

0 2 - B © ^ 2 © S / P ^ gM- T . i?l ffl X ^ h W t 2 ^ 7" 4^ ^ U 7 « © M ^IJ 

x-^^t^^-rSo 1 0 2 - c ©s»#iTtt. M^ijfb^n/cjMfix-^? s t 1 *3j;t^'3Mfi 20 
•^x^hwt 2^. ^n?'n+>-:/ + -vU7«t<:ii»-rSo #ii»#§©tfi^x-^?s t 2 a 
© j; 9 t ^ -r ii 1? ^ s o 

[ 0 0 5 2 ] 

[i( 2 ] 

St2{f)=St\{f)-Wt2{fl \f = l,-,F] 
[ 0 0 5 3 ] 

ilil-e. ftt+>-:/^-vU7#^^^LTI/^So Sfc. jMMx-^S t IfecttfjMM'^x^' 

h W t 2 fi-|SWtffi*mx-^i?feS/5)^?,. 1 0 2 - C ©HW^g-etiffi^SWAMT^^n 30 

So tig ^ T . 1 0 2(Dm^itifmw^(Dmfim^s t 2 a . ^ 7' + ^ u 7 © ft ^ m ^ 

r ^ ^ tt^ajmv ib ^ . Li^^L. 0 3 © f^ij (i . A ^ S iS X - ^ S t 1 ^ -tf 7' ^ -V y 7 
t M^iJx- ^ Id^S L /cSijScT-fe S ^tiicnmr^ C ^itt^l^o iMMx-^ S t 1 ^ 
Bf^^lJx-^? ©**!?. +>-7~^-V U 7«©jMM'>X^ h^a^^^^^lt-rS il t /O'i nT ^ « fiic 

[ 0 0 5 4 ] 

1 0 3 © I F F T l02(Dm^nifmW3(Dmtl'f~^St2lcML 
T. 3^7- U x^»;&tT9 o ilil-^s i^7-U x^«©tf»7?a^ LTti. gii(7-Ux 

^ it * H 5 it W Bf PhI ^ ?|l W ® JI M © ."S ^ M 7 - U X ^ It (I F F T ) M 

3; L o il il -t? (t . I F F T H -r S l¥ Iffl ^ IK 0i5 ft T 5 o 3; /c . H 3 "T J; 9 . 40 

1 0 2 ©M^^#lttS»gP©tii*x-^ S t 2 y^)^ V-y'^^ V 7S©M?iJx-^TfeSti^ 
. 10 3©IFFTM»^l?tt. ^©M^Jx-^©SS3M7-Ux^»;&fT^cSfc. S 

t 2 A^^^^jx-^-efes«^t tt. -an^j/M^j (S/P) mm^nh^Mnf-^ t 

LTai7-Ux^»^tT9o ^LT. 3^7- U x^»;&fTo TilSS. Bf ^ ?S ^ JM If x - ^ 

s t 3^m^t-So s t 3it^A(D^oK^-rc tti^r^^^o 

[ 0 0 5 5 ] 
[i( 3 ] 

St3{t)=F^{St2{fn {St^{f)=St2{f)) 
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[ 0 0 5 6 ] 

ii ii ft (-1) U x^j^^^^To citiKPf. }Mf9{9^§ttBf PESSff^T-feSjO^ 

. m'&m&l\'^\^ '0 ^^t t tt ^ o 10 4®D/A^#.gp-t?tt. 103©IFFT?||» 

© Bf rEgsff^}2i{ix - s t 3 X -;>~^ 7 ^ n ^'{9^§(c^i$-r s o 
1 0 4 © D / A ^ it © m ^ 19 ^ s t 4 . 7 ^ n Bf r^g S ff^ }2| {9 {9 l§ T~ S o 

[ 0 0 5 7 ] 

1 0 5 (j)mm^muumm'^' It . i o a (dt) / hmwim(D\^tim^i:^^7 -ru ^^nm\s. 
^i!tt|g©?S3P®tH^{i^i?fes«igjMMM^ s t s^ffiif-rso 

[ 0 0 5 8 ] 

^CT. l05©}M{9^Mlg@lES3PTtt. ^<®7^n^'0gS-?-«fiic^nSo £:©j;9^ 

7 ^ n 0 s§ T . * ? g {* It s ffl f* IS ^ ^' cfc 0 ^ fi 7" ^ y ^ t fc' T # 14 fa 

A'ifgSLfc D -rSo Sfc. 7 l?©|g?Sl?tt. #7 >x^*l?®|ggSfi®M^ 

liSS©#tt^ift<: j; D . # jMM :/ ^ > ^ ^ 1? 31® ^ ^ MS /^j'i IS ^ "T S o * fc . Mmr^ 

. S # 14 A'i ^ L T L S 9 o 
[ 0 0 5 9 ] 

TLSV^. a*ci«5S:lf-i./^^->/5)M#?.n5S:< 5S:So * fc . JS ^ ^ ^S: M ^ ^ M "T S « 

L ;C 0 
[ 0 0 (i 0 ] 

[ 0 0 6 1 ] 
[» 4 ] 

z(/) 



[ 0 0 6 2 ] 

9 t :^ S o 
[ 0 0 6 3 ] 
[i( 5 ] 

5r5(/) = 5i2(/)Z(/) 

= Sfi(/)»J^a(/)c(/)-z(/) 

[ 0 0 6 4 ] 

If IEffl/5)^M(.^^^lll?feSoS D C t = 1 ©^^tfcltS. JMIili 
t 5 — Ntt:^^®j;9t:^So 

[ 0 0 6 5 ] 
[K 6 ] 

= Z-N{f) 



[ 0 0 6 6 ] 
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*fc. m I ^ y (D mm im ^ S t 5-l(ii^©cfc9tc::^§„ 
[ 0 0 6 7 ] 

St^N{f)= St\{f)- WtU if} ZA if) 



[ 0 0 6 8 ] 

me^is^rymiio^^. ^7 yy^tm^t)^ i^mm-^ n^mmm^ s t 5-i*5<j;tfs t 5- 

t 1 - N J-:^ ^Uc: . 1 0 5 ©}M{S^i£|g©?SSPcDiifi{4ffl^i;)#ttl?fe S Z - 1 Z - N CD 10 
mmti^Sb^o Z - 1 <]; Z - N j; O . jMfi-^^x^ h W t 1 L fc (f-i./^ y 

[ 0 0 6 9 ] 

11 IE fS C t « i6 S 7? ?£ t o t,^ T HJ! r S o IlIE ffl C t 1 0 5 © jM fi ^ »S 11 0 SS 
j;9:^73S;6^feSo 04^ffl(/^T®JH^-r5o 04tCfcV^T. 10 0~106*3j;tfl 1 1 

~ 1 1 3 s T . :$^mm(Dmmic x^mmmmmmm(D-fu y irm-^'h^m 1 icmm(Dy' 

n >y ^ ^ ^ C T D . S C CD ^ S o 0 4 t *5 I ^ T . 1 2 2 If IE 7" ^ y ^ IS IS 

©SSgP. 1 2 3 a7^n^Vx>>~^f;V (A/D) ^j^gP. 1 2 4 U X^it ( F 20 

FT)SI»^. 114ttja?^^jS^ffiIEffl^tfl^l?feSo*fc. 12 1tt. 122©MiE 
y^^MHSSSgP. 123CDA/D^«^. 1 2 4 © F F T^P^^S iifefcffiiEffl:/ 

^ y ^ -t? S 0 

[ 0 0 7 0 ] 

S . 0 4 T . S c t 1 (± ffi IE ffl 7" ^ > ^ B ® A ^ L jM fi fi ^ . S c t 2 If 

iE7'^ yg^MHSSS^® S c t 3 a a / D ^«^CD tfl;'j«^. Sct4ttFF 

T?g»gP®ffi^M^. C tttja?^^jS^ffiIEffl^tfl^©tfl^M^l?feSo 
[ 0 0 7 1 ] 

dii-ett. 04ti:fei^TlOl©jMM>^^>^i:l2l©liIEffl7'^>^©|g|g. 

1 0 2cDa*#lt^»^©ffi^i: 1 1 4®ja?^ajS^ffiIEffl*^tflgPcD|g|gtC^LTfeSj; 30 

d t . H N }M {§ 7' 7 > 9^ {C M -r S ffi IE ffi ffi 7^ ffi O T f« ^ R 9 0 ffi ® }M fi 7* ^ y ^ 

t [S b T (± , 1 0 1 © fi 7" 5- y ^ <h 1 2 1 © ti lE ffl 7~ ^ > 9^ CO IS IS . to j; 1 0 2 cD a 

3^nifmwm(Dtii^ t I i 4 co s a js s « i « co is ig ^ « ^ 5 c ^ j; d . ^' cd 

7' ^ y ^ t a L T t IS ?A H S o 
[ 0 0 7 2 ] 

1 0 1 -N®3^ji7'^>9^tK/()^oTt.^S7>x^*?*lXD5^-rc 7>r^«? 
tK/b^oTi/^fclgSS^. 1 2 l©ffiIEffl:/^>^CDA;'jti:ISIg-rSc iintctD. ^NJM 

m^^yi'(Dmmm^ s t s-ns. niEffl:/^ s c t 1 i^^Sc se-e 

^Lfcj;dic;. miEmttmh^^m-D^ >:) c = I (Dm^Kit. s c t lai^cOct^t^Sc 

[ 0 0 7 3 ] 40 
[i( 8 ] 

5crt{y)= 5f5-;v(/)= fVt\-N{fyZ-N{f) 



[ 0 0 7 4 ] 

ii c7) A ^ 19 ^§ s c t 1 li.mmmmmim^'e&^o 1 2 2 (o w ie 7' ^ > -5^ is is © ?s bp -t? a . 

CD ffi 7 ^ ^ * H CD M a ^ 3; n S o C (D 1 2 2 (D II lE 7' ^ > -5^ Ii IS © ?S gPtt . 10 5 

(Dmis^.mmm^mtmm. ^<(D7^n^'©gs(c;j;D«ijSc^nTv^So 7^p^'*?cd 
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[ 0 0 7 5 ] 
9 ] 

Zcif) 

[ 0 0 7 6 ] 

mstmgcfcD. 1 2 2 (DmsE-:^ "7 y^f-mm^^^t)^ ^ mtiiB^ s c t 2tti^cDj;dtc^ 

[ 0 0 7 7 ] 
[i( 1 0 ] 

5c?2(/) = &/!(/)■ Zcifh St\{f)- Wt\-N{f)- Z^N{f)-Zc(j) 
[ 0 0 7 8 ] 

1 2 3CDA/D^»^l?tt. 1 2 2CDffiIE:/^>^MIg0?S^/5)^?.t^;'J^nS7:^^^« 

c t 2^. fi^^^^Vm^S c t SKU^f^o ililTN 1 23©A/D^«g|3tCfflV^ 

S^P^y^tt. 1 0 4 CD D / A ^ U t CD^ffl S il ct D . 1 2 3 CD A / D M 

0 4®D/A^«gPi:^i;+>->^U>^aai?fio^ffiLfcx>>'^;PM^s c t 

[ 0 0 7 9 ] 

1 2 4CDF F T^»^l?tt. 1 2 3CDA/D^«^/5)^P,tfl;'j^nfcx>>'^;PM^S c t 3 

^y-^) x.mmhzmmm.'M'f-^ s c t A-^mtsr^o ii©ja?^^?^Bx-^s c t 
[()()«()] 

i; fc. 1 0 2 CD M ^ # ?S W ® tiJ ^ it ^ S t 2 ^ . )sl 15! Jf^ X - ^ S c r 4 U < 

1 1 A a)nmwL]t^'^m]Em^^m\^ Kfit ^ o ^<Dn. ii ie « 7" ^ > 9^ k t }m 

fi^'^y^cDji^S t 2^A^-rSo ilil-eti. ^Nj^fi^'^^^tcoi^TliiEffll^tfl^ 
RoTV^S©!?. M^S t 2-N^l 1 4©ja?^^jS^ffiIEffl^tfl^t<:A*'rSo 
[ 0 0 8 1 ] 

1 1 4 (DMfssiS^iiiEfat^ffigPTtt. 5iMii7"^ 1 0 2 feitss^#it?a»gp©ffi 

tsm^ S t 2 ^ a 'if ^ b T . ffl lE ffl 7" 9 > ^ 1 2 1 CD fi ^# S c t 2 cD Jg fll M ^ fu ffl 

tLX. M ^ «' ® ct 9 5S: ^ S 0 
[ 0 0 8 2 ] 
[mil] 

hN{f)=SctA{f)-{Stl-N{f))' 

= St2-N{f)- Z-N{f)- Zc if)- {St2-N{f)y 
= \St2-N{fX Z-NifyZcif) 
= Z-N{f)-Zc{f) 

[ 0 0 8 3 ] 

il nj T *3 S o 
[ 0 0 8 4 ] 
[^ 1 2 ] 
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=yz-N{f)-zc{f) 

[ 0 0 8 5 ] 

L T il © « IE ffl m » ^ ff '5 ^1 ^ J; 0 . 1 1 2 © It M IE fS ^ t y ^ ^ y 

■5^ *3 j; ^ ^t 7' ^ U 7 t -r S ffi lE fi ^ IB 'ti -r S il <h nj ^ ^ S o 

[ 0 0 8 6 ] 

* . 1 1 2 © }M {9 ffi lE fS ^ -t U t IB e tl T S M xE fa C t . l 2 1 © If xE ffl 7" 

^ y^icfcits 1 2 2 ©iiiE7~^ y^^MiSHSSgptcfeits z c ;o^#*nTo^s 

^;0M*fctiTi/^Sili:/5)^?..jMM'>x^hti:^#;&-^^Sili;tt/S:l^o Ly^j^L. 12 1© 
ffiEffl7'^ y^tcM LT/c-ltBOtcfflS^ffi/^. 1 2 2 ©ffilE:/^ >^MIg0?S^©ja?Si( 

S o 

[ 0 0 8 7 ] 

K^h^X. 3Mji7~^ y tl8^ LT L * d ii^ife j; t;fulB©MM. ^#tt ^ ^ 7' 4^ 
^UTtttcliiE-rSil^T. OF DMffl^©^ig!c*Srtti:*3l^TRffM©ld'-i./^^-y^?f 

[ 0 0 8 8 ] 

^ * ^ ffi © ff^ H © S a tt!l ii g K F D M A t ffl 6 ti ^ ^ {c t± , 1 0 0 © }M If r 
j;9^M^^^fiSc-rSo*fc. iiicjMM'^x^hPtfi^-ett, ioo©5MMx-:5'£ 

[ 0 0 8 9 ] 

* . * ^ ffl © ff^ fJ © fffi I^S a ±tfi S g T D M A ffl l/^ tx 5 if & t± . 1 0 0 © }M {§ r 
- ^ ^fe fiSc T t± . B# PhI ^ a - -tf- ^ fij 0 T S J; 9 (c PeS ^ M L fc fi ^ ^ ^ fi!c -r S 0 ^ 
fc. 1 1 1 ©S{i7x^ hWmgp-cj-tt. 1 1 3 ©Sii 7 h ffilEgP. 10 2©^M*^# 

[ 0 0 9 0 ] 

^fe, **M©BII©Mlga±ffiMS«/5)^ C D M A tcffl P, nS tt. a-^'C-^itJM 

{9x-^;0^^fefi!c^ a-^'^-i; tcJMM'^x^ h s^j'iptfl^n. a - t M # It ^ 

[ 0 0 9 1 ] 
(ll»©BII 2 ) 

0 5(±. *fgH^©^ 2 ©^Ht j; SMIga±ffiMS«©:/n >y ^|g|g0-f~feSo 0 5t*5V^ 

T. 2 0 0 It mm f ~ ^ ^ f^m . 202-1. 202-2. ••• 202-Ntta^#it 

?ll»gP. 203-1. 203-2. •••203-N tti^i«a7- U X ^ (I F F T ) 
mWnr^. 204-1. 204-2. ••• 204-Nt±x>>~^;V/7-fn^'(D/A)^ 
205-1. 205-2. ••• 205-NttS{8^|ffi|7SllI?SgP. 206-1. 2 
06-2. •••206-Ntt7>-f-f*?. 207-1. 207-2. •••207- 

Ntt«^^^iH¥ia. 2 1 1 tt3g{a7x^ h »ma5. 2 i 2 ajMiaiiiEfB ^ -t u gp. 213 

tt3Mfi7x^ Ml lE^. 2 1 4 (ijaSajS^IIIEffil^tiigP. 2 2 2 II IE 7~ ^ > 9^ M |g ^ 
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1) mww^-^^^^o ^fc. 2oitt. 2 0 2 (DmJi-ni'rmwm. 2 o 3 (d \ y y i mww^ 

. 2 0 4©D/A^itgP. 2 0 5cO)Sfi5?;|ai^g[l]?Sgp:&3;,hfefc}M{9 7'^>-5^-t?<feD. 2 
2 1tt. 222(DMiE7'^>'^|ffi|g|H|gSgP. 223cDA/DSi$gP. 224©FFT;||» 

^ K N ^ 1^ 1? D . S /c . If IE ffl :/ ^ y ^ N M T S 0 
[ 0 0 9 2 ] 

Sfc. 05tfel.^T. Stltt200©5MMx-^f^fiSc^tc*5V^T^fiSc^nfc}M«x-^ 

^j. wt i(i2 1 i©M{i'i7x^h»mgpi?»m^nfcM«'i7x^h. c t(i2 i 2 (Dm 

fi ffi IE fS ^ -t U SMcl IH 11 ^ n T (/^ fc If lE . W t 2 2 1 3 © )M 19 7 X Ml IE © tH ^ 10 
)M{i7x-rh. St 2-1. St 2-2, •••St2-N(± 202©^a^^'f\rit?IIPgP 
©ffi^fi^^^ St3-1, St3-2, •••St3-N(± 203©^IFFT?||»gP© 
l^tiim^. St 4-1. St 4-2, •••St4-N(± 204 ©^D/A^itgP©m^ 
St 5-1, St 5-2, •••St5-N(± 205 ©^)MM^|H£|g|lI?SgP©m^ 

{i^. S c t 1 It 2 0 7cD«^^iH¥®tcfcD«;'j^'>iE^n2 2 i ©ffilEffly^y^oA 
^^n/cli^. S c t 2 2 2 2 CDffiiE:/^ >^MIg0?S^© tH;'jM^> S c t 3 2 2 
3©A/D^«@|3cDffl;^jM^. S c t 4tt2 2 4©F Y T m.W^(D mts 9 ^ . C ttt2 1 

4 ® ® ^ If IE ffi ft m © m ^ ffi IE ffl T s o 

[ 0 0 9 3 ] 
[ 0 0 9 4 ] 

2 0 0 CDjMMx-^^fiSc^. 2 0 2 CD#a*#lt^»^. 2 0 3 CD # I F F T M W ^ . 2 

0 4®#D/A^f^gP. 2 0 5cD^jl{S3^te|g[HlgSgp. 2 0 2~2 0 5O#7'P^y^/0>e> 
«fi!c^nS2 0l©?^}><f,r/7>f-. 2 0 6®^7>x^«?. 2 11®jM{i7x^h» 
agP. 2 1 2 ©JXf.i M ^ ^ U gP. 2 1 3 ©J^ffl-^X^ h||EgMCfeltSa*W^»]{^ 

limm(D]Bm i *3 IJ- § 7" n >v ® » it ^ c § o 

[ 0 0 9 5 ] 

Sfc. 2 2 2 ©fflIE7'^ y g^MliSSSgP. 2 2 3 ®A/DM«gP. 2 2 4 (D F F T » 
. 2 2 2-2 2 4CD#:/n>y^^/5)^P,«fi!c^nS 2 2 1 CDffiIEffl:/^>^ti:feltSa*W>5: 

sif'pfis mm(D^mi ^ ^ mA(D^^uy^(Dm\ftn\zx^^^o 7 yy^tm^m 30 

T loJtoj;9ti:«fi!c^nSfci6. ffiIEffl:/^>^CD^ttNl?feSo 
[ 0 0 9 6 ] 

^ ffl © ffiJ ® 1 ^ S ^ 5 t:^ T IIJ T S o * ^ ffl © ff^ IS i± . ^ © ffJ H 1 ^ S fg ^ 

14 }2i 19 ^ R 9 fffi IS a iffi M s g T 5 o ffi © jf^ ai 1 1? « . # g is y"^y^m(D m *M fa M ^ 
{4 IB fi M 0-' ^ © ji & M # tt ^ M IE -r s M IE ffi ^ m -r s i6 1 . ^mmy^ yf-i^-^ 

L T ^ ft * L < ^ fb < -r * ^ t (± W ?i T S o L L . © ^ fb 

y^: ^ < . IH It L T fc ffl IE fS ? « ffl lE -c- t < ^ -3 T L 3; -3 /c if ^ . © fi 7 > 40 
x^^lXD 5'^LTffiiEfi^lttiiLTiffc(c;|H'liL^< Ttt^?)-r\ ^ © f± . Mis^W 

±^^rL^d rob r^mtrj:^, 

[ 0 0 9 7 ] 

^ii-e. *^ss©ff^iiT«. 7 yfi-^mio ^ trs <. ^ ^tc^ afs^ffit^^sii 

i:^<ffiiEffl^ftmLTfH1frScli;;&^ig^^So *^ffi©ff^llTtt. 2 0 6©:&7 
yf-i-m^ojiEmic 2 0 7©«^^^iH¥g^^M-rSo ^)M{8 7'^>^(c:||LT^Tra 

c » T~ s © ii ii t~ f-^ a l t fi n 7' ^ y ^ k l t lis -r s ii ^ ^ -r s o 

[ 0 0 9 8 ] 

2 0 7 - N©«^^^ IE 2 0 1 - N©3g{a7~^>^y()^?)m;^j^tiS}Mf9f9^?S t 

5 -NcDMil^'y^mL. 2 2 1- N©||IEffl7~^>9^(c;ffl;^;t-So ^©S. 7>x^*? 50 
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2 0 G-NKmmr^mtiKMLrmm^^^-^s'^^iSiEiDti'ft^rsmti^'T^Mr^^tt 

r ^ o m^'73^m ^ nrcmiBiB^it. 2 2 i - No^miEm^'yy^^cx^ ^ri^o 221- 

N © « IE ffl 7' ^ > -5^ It S a * f^; ft fF !± . ^ ffl © ff^ II 1 It S H 4 © « IE ffl 7' ^ > 
^ © ft ^ C T~ S o L fc o T . 2 2 1 - N © M I ffl 7' ^ > ^ a S a S ffiJ X - ^ S 
c t a/SarSffiJx-^ Sct4-Ntt214 © S S S ^ « IE ffl tH 

gptA^^nSo sfc. 2 0 1 - n a^mm y "7 y ^ ic is If :s> 2 o 2-N©a^{^it?ii»gp 
©tH^M^is t 2 - N i^mm^c 2 1 4©jasi(j5S^iiiEffi^^tHap(c;A*-r?.o 2 1 4©ie 

#ttM»sp©m*{i^s t 2-N^a3ptLT. 2 2 1 - N©iiiEffl7'^>^A^p-©ja?s 

i( S ff^ X - ^ S c t 4 - N © (ig M M fu IB M M © le rJS S # 14 ^ ft m L . ^ N }2l 19 7* ^ > 
■9^(c;fc'ltS 2 0 5-N©SfI^l!aSliISSgP©ffiiEfflC t - N^fttB-TSo ^©^. 2 2 1 
- N © If IE ffl 7' ^ > ^ t It S 2 2 2 - N © ffi lE 7' ^ > -5^ |g m © !ff 14 :^ C 
rlJS LTte^lHIl LTte < o ^LT. 2 1 4 © (1 ?S S JS ^S^ ffi lE fB ft tti SMd T ft tH L 
^ N 18 7' ^ > ^ © ffi xE fi C t - N ^ 2 1 2 © ffl ffi lE fi ^ * U 33 1? IB 1i -r S 0 J-X ± © fi 

gP©ffiIEffl^. ^^Wti:¥tTLT^tfl-rs il i:/5)^nItgl?feSo ^LT. 2 1 2©ffiIEfflp< 
[ 0 0 9 9 ] 

^ , SJl * © S t/^ jM fi ^ It ^ u H 11 # S - 
[0100] 

^ *3 . If IE ffl © ft tb (<: w 0 ^ 2) y 't i'.t . m is^mmmmf^'^miE^ n^miBiB^-^'^^ ^ t, 

Tc ^ ^ ^ y ^' V mi9 ^ ti ^ mi9 ^ t2 hM^©ct95S:M^^ffll/^Ttcti/^L. ^BfMji 
L T i/^ S jf X - jf ^ ^ ffl t/^ T ct t.^ o 
[0101] 

^^DffiiEfiii-rsii^T. ffiiEfa©iifi^^±^^itsiitA^nTtgTfeSo 

[0102] 

^ . ^t 7~ 4- ^ U 7 « Id a IE fS ^ ft ti] -r S P S -r § -9- 7" ^ + U 7 © II IE fi ^ f ij ffl L T 

[0103] 

( ^ » © H 3 ) 

T. 300{i3M«x-^'^fiScg|3s 302-1. 302-2. • • • 3 0 2 - H It M ^ H If 
mWm. 303-1. 303-2. ••• 303-Ni±}i?iff}S7-';x^jt(IFFT) 
304-1. 304-2. •••304-Ni±x>>':J^;l'/7-fn^'(D/A)^ 
305-1. 305-2. •••3O5-NttS{8^|ffi|g|iIgS0P. 306-1. 3 
06-2. • • •306-Ntt7>'r-f*?. 307-1. 307-2. • • - 307- 

n itnti^m^m. 3 i mmm^ hwmm. 3 i 2 nmmmiEm^ ^ev 3. 313 

ttS{97x^ MilEfP. 3 1 4 ajaSSiJSS^If lEffi^mgP. 3 1 5 tt^ 1 ©X^ ^. 3 
1 6 H 2 © X -r -5^ . 3 2 2 ffi IE 7~ ^ > ^ if |g HI g|3 . 3 2 3 7 n x ^ ;P 
(A/D)^itgP. 3 2 4ttif}a7-'Jx^it(FFT)M»SPT<fcSo Sfc 3 0 1(± 
. 3 0 2 a:)m^nifmW3. 303©IFFT;aKg|5. 304©D/A^i$gP. 305© 
}M 19 ^ li I7S HI ?S ^ S <h fc }M 18 7" 5- > ^ T D . 3 2 1 . 3 2 2 © « IE 7' ^ > -5^ M IS 
©SSgP. 3 2 3 © A / D ^j^aP. 3 2 4 © F F T S fe/clliEffi 7'^ S 
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[0104] 

3; fc. H 6 (cfcl^T. S t 1 3 0 0 ©3g{ax-^^fiSca5{<;$5l^T3£fiic^nfc}2l{9x-^ 

^ij . w t 1 3 1 1 © }M {9 X h » m 0P w to ? n 19 X h . c t a 3 1 2 © « 

IE ffl ^ t U SMC IH It ^ n Tl^ fc ffi lE fi . W t 2 3 1 3 © )M 19 X ^ h « IE © tH ^ }2l 19 
^ X.^ h . St2-1. St2-2, •••St2-Ntt302©^a^^'f^lt?ll»gP©m 
;^J{9^§-^ St3-1, St3-2, •••St3-N(± 303©#IFFT?||PgP©m;^j 
19 S t 4-1. S t 4-2, • • • S t 4-Ntt304©^D/A^J^g|3©m^{9^f 

. St 5-1, St 5-2, • • • s t 5 - -Hits 0 5 (D^mm^mmm^3<Dmtim^ 
. s c t 1 It 3 1 5 (D m I (D X ^ y ^ t)^ iilii tj 3 2 i®MiEffl>^'^y^tcA;'j^n 

fcm^. Sct2f± 3 2 2©ffliEy~^>^|H£|g|llSSg|3®tfl;'jM^. Sct3(i 3 2 3®A 
/D^itgP©m^{9^§. S c t 4{i 3 2 4©F V 1 MW^ (D m ti m ^ . C ttt3 1 4®Jg| 
S a ;S ^ « IE fl M to © to ^ If lE ffl T § o 
[0105] 

Ii(±© J; 9 tc;«fi!c^nfcMlga±ffiMS«t<: M LT. Jii T "T S o 

[0 1 0 6] 

3 0 0 ©jMMx-^^fiSc^. 3 0 2 (D^m^i-nnrnw^. 3 o 3 ©# i f f t 3 

0 4©#D/A^«@|3. 3 0 5©^MM^SSlg[Hlii§g|5. 3 0 2~3 0 5©#:/'n^y^;^)>P> 
«fi!c^n?.3 0 1©#)Mf9 7"^>^. 3 0 6©^7>x^*?s 3 0 7©«^^^IB¥g. 
3 1 1 © fi X ^ h » to . 3 1 2 © M ffi lE fS ^ -t U . 3 1 3 © M X ^ Mi IE 

mK^{y^mifmfs,m\f\tmm(Dj^mi^i:.x}mm(D^m2\c^if^^^uv^(Dm\ft 

IWIU-efeSc Sfc. 3 2 2©liIE>^^>^lSlg[Hl?Sg|3. 3 2 3©A/D^ag|3. 3 2 4© 
F Y imW^. 3 2 2-3 2 4©#:/n>y^^/5)^P,«fi!c^nS3 2 ICffilEffl:/^^^ fe- 
lt S » * ^ ») j'P « . n sa © n 1 t fe It s . 0 4 © # n >y © » f'P ^ ^ u s 0 

[0107] 

^ ffi © B ti 1 ^ a ^ s ^ T 1 1« r s o * n sfi © ff^ n i± . * sfi © ff^ n 2 ^ ^ « a fi 
^ff ih^^f >^^©®ffi®M^ffiffl®M*5ct ^ ©ja?^s#tt^MiE-r 

[0 1 0 8] 

*llffl©Blll?tt. 3 0 1 ©#jMM:/^ ©jMMM^ S t 5 3 0 7 ©#«^^^ 

iH¥i5?-«*^^^iH-r So ^<Dm. 7 3 0 6 - N ti&«-r S«^ICM L TI^S 

^#x*iMSH©^o-f:^^*«^^^^iei-Sci:i;-rSo 3 0 7©#«^^^iH¥IStcj;D« 
^ IB ? /c }M f9 (9 S t 5 « . 3 1 5 © H 1 © X ^ 9^ tc A ^] ^ n S o 3 1 5 © H 1 © 
X ^ -y ^ . A ^ ^ n iM fi M ^# 1 -3 il K L T to ^ T 5 o 3 1 5 © H 1 © X ^ >y 
9^©to^{9^?tt3 2 1©|fIEffl>^~^>^tcA;^j5n5o 3 2 1©tiIEffl7'~^y9'-c?ii. ^ 
5fi©ff^ll 2 ^ Sct4>&to^LT. 314 © U S$( ;S M I ffi 

to l;: A ^ ^ ti ?. o ii ii 3 1 5 © H 1 © X -r ^y ^ t *5 I/^ t . H n iM ft 7' ^ y 9^ t fe It 

Sj^MM^S t 5 -^-bm^i-^nkm^Kli^ 3 2 l©ffiIEffl:/^>^©to^{i^S c t 

Alt. mnmm^'7y^(Dmmm^s, t 5 - ^(Dmw.WMy'-^ tr^^o 

[0109] 

3 1 6 © H 2 © X -r ^y -5^ T . 3 0 1 © # iM 19 7" ^ > 9^ (C It 5 2 0 2 © M ^ # It » gP 
©to^{9^?S t 2^A^LT. lo^3iKLT3 1 4©jaSScjSa^ttiEfil^togP(c;to^-r 

So ^(Dm. 3 1 6©ii2©x-r^y^tt. 3 1 5©^i©x-r>y^i:a»)bT»i#-rso 

O^Ds 3 1 5©^l©X^y^i:3 1 6 (Dm 2 (D7.-( V ^X^lt. MMt ^ mi9 y =f 

m^^^z^»M-r^^^^yift,m\zicr^:s>o hfc-h^-Dr. 3 1 4 ©ja^sajs^s^ffiiEffl^ 

togMi:A^^nS{9^§tt. C3M{97~^ ©{9^§-efe S o 3 1 4 © M ?JSSJS^S^MIE 

ffl to gP -t? . ^ ffi © ff^ Si 1 ic fe i-^ T ^ L fc M |bI « . 3 1 6 © H 2 © X ^y ^ © 

to ^ 19 ^§ ^ a ^ L T . 3 2 4 © F F T iH » gP A> © to ^ 19 ^§ © fll M ^ lu ffl fll M © S 
S a # 14 ^ to L . H N }2l {9 7' ^ > f- IC It S 3 0 5 - N © 311 {9 ^ Iftt lg © ?S gP © « IE ffl C 

t-N^f^to-rSo ^LT. 3l4©Jasa^s^^fIEffl^^toa5^c;fev^T^^toL/c^N}?|{9 

7~^y5^©IIIEfflC t-N;&3 1 2©||iEtf>5tU^TlB'lit-So J^-(±©»ff^. 3 1 5 
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(Dmi(Dx-fy^t3 1 6 (Dm 2 (Dx-c y ^^mmhxmm'^ ^ y^^ww c tic x 

[01 10] 

IX ± © j; 9 2ts: ^ SS © ff^ Si CD j; ti «\ ffi ® g| fH « © 5S Hi! ^ ^ C ^ H ^ . S 

fc. ^ffiCffiJSI 2 J; D ffi^^lSfiglc; D . MfS ^ ff it T S £1 ^ ^ < . p/? M © - 

[01 1 1 ] 

W7??S^LT«. )il#^fee./5)^i;i6Si6Tfei/^TtSi/^L. ii JS « S Ji? L T S c 
[0112] 

ig;fc% 3 1 5©l|l©X^^y^fej;t;3 1 6©^2©X-r^y^ti:fc'ltS3M«>^^y^®a 
[01 13] 

(mm(D]Bm 4 ) 

0 7 . * 51 © ^ 4 © ff^ Si K j: :s M |g a ^ g B © n ^ ,|g IS 0 T- S o mi ic^h^ 
T. 400(i3M{ix-^^JjScgP^ 40 1-1. 402-2. - - - 4 0 2 - N li M ^ nif 
mWm. 403-1. 403-2. ••• 403-N(±3^iffjl7-Ux^«(IFFT) 
MWg|3. 404-1. 404-2. ••• 404-Nttx>>'^;l'/7-fn^(D/A)^ 

«gp. 405-1. 405-2. • • • 4 0 5 - immm^mmmmm. 406-1. 4 

06-2. ••• 406-N^±7>x:^*?. 4 11tt}MM^7X^h»ffigp. 4 12tt}M 
liliiEffl ^ ^ U gp. 4 1 3 ttjMM'^x^ hlf lE^. 4 1 7 (±}MftffiEt7?iJ ^ ^ U gPT-fe S 
0 S/c. 40 1 a. 4 0 2 (DMS^nif'MW^. 403©IFFT!S»g|3. 404©D/A 
4 0 5 ©5MM5^«lg0?S^^* fefcJMM:/^ >^l?feSo ilil-e. T^x^f-* 

[0114] 

^fc. Hetcfel^T. Stltt4 0 0©jMMx-^^fi!cg|3ti:fel^T^fi!c^nfcjMM-r-^ 

wt i{i4 1 1 (Dmm^ hwmm-^^wm-^ ntcmm^ h . c tti4 1 2©)m 
fi If IE ffl ^ ^ u gRciB ii n T fc 4 0 5 © ^ fi m ftt m @ s§ © # 14 ^ ii ie -r s ii ie fs 

. M t 4 1 4 © JM fi ffl lE It ?iJ ^ * U SMC IB 'H 5 n T /c 7 > -r * ? fa IS ^ II IE T S 
If IE ^IJ . W t 2 « 4 1 3 © JM fi X -r h M lE g|3 © fti ^ fi X -f h . S t 2 - 1 , St 
2-2, • • • S t 2 - N Li A 0 2 a) ^ m ^ n^f MW 3 cr:) ta il is ^ . St3-1, St3 
-2, •••St3-N« 403 ©#IFFTill»g|5©tB^fi^?. St4-1. St4- 
2. •••St4-N(i 404©^D/A^^gP©ffi;^{i^. St 5-1. St 5-2. 

• • • s t 5-Ntt4 0 5 (D^mm^mmmm3(Dmtim^'^'&^ o 

[0115] 

i;j,±(D ^ d icm!^^ nrcmmmmMmmicmLx . i^incmmr^o 

[01 16] 

4 0 0 ©SfSx- ^ ^feljStgP. 4 0 2 (D^m^itlfmWm. 4 O 3 ©# I F F T 4 

0 4 ©^ D / A 4 0 5 ©#jMM5^Mlg0SSgP. 4 0 2 ~ 4 0 5 ©#:/n >y ^ 
«g!c^nS 4 0 1 ©#5gM:/^ 4 0 6 ©#7 4 1 1 ©jMM'i'X^ h» 

msp. 4 1 2©3^MffiiEffl^^u^tfeitsa*W55:»i{^ttiiffl©^si 1 t*5its^:/n 

^ © » ^ C -e S o 
[0117] 

^ ffi © ffij SI 1 ^ a * s ^ ^ IIS -r s o ^ ffi © ff^ SI 1 ^ a * s . 4 1 4 © }2i is « 

IE ^ * U ^ fi ^ . 7 > X * ? FeS $S ^ ti lE -r 5 ffi IE R M t IB It L T *3 ^ . 4 

1 3 ©}M{8'i7x^ MliEa^tdfe'i^T. 3M{8'>x^ h W 0 l icMLZ^ ^Mis 7' ^ yf- ic ^ 
ltSjMM^il-«liISS^©#tt^«IEt-SCi:(c:ifjp^. 7>x-;^*?PEge^^|fiE-rSili: 
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T S o 

[01 18] 

4 0 1 © ^ }M {9 7' ^ > -5^ It s 4 0 5 © ^ ii IS HI © # 14 « IE -r s « IE ffl ^ m -r 
^yjmthrii. m ^ ^ ss © ff^ n i ^ l fc a s s o 4 o e © 7 > x ^ * ? j; 

rSensor— Array Calibration Using a Maximu 
m— Likelihood ApproachJ (Boon Chong Ng, Ch 
ong Meng Samson See, IEEE Transactions o 
n Antennas and Propagation, vol.44. No. 6 

June 1996)^.3^MrCalibration of a Smart 
Antenna for Carrying Out Vector Channel 
Sounding at 1. 9GHz.J (Jean — Rene Larocque, 

John Litva, Jim Reilly, Wireless Person 
al Communications: Emerging Technologies 

for Enhanced Communications, p. 259 — 268, 

1 9 9 9 ) tCctoT^^n/c^^ffi^^j^feSo iin?.©^fKi?tt. 7 yy^tm^mm-^^m 

c ci: it . mjE^m^ u t t L r . 4 14 ©iiiEtT^j ?J t u ic mm l t ^ < „ iher^ij 
M t ©»tfi73ffit<:ot,^Tfi. m^ii±7^(D^micmm(Dy5mt^^^o dciT-. ^^©ff^si 

1 icfcl^TiJH^ L/C ct 9 mis is ^ tf^ O F D urn ^ V $> ^ ^ t io^ . jMfi'^x^ h ^^t 

y 7«©ffiiEtT^j^fH'[iLTfe< o ii ©+>-:/^ ^ u 7«©ffiiE 

ic rlJ S L If IE R ?y ^ » (11 -r <i i: c 'i; Si -r § ii nj $. § o ^ /c , * 5S © B tl 1 t^: 
l^T tlHKLfc j; 9 0 F D Mffl^©ffl^^i|lc^Mg(ti:^^SiJ LT. ^©^Srttc^ft-T 
S^t:^'4^^';7^^i:i6TffiIEfT^J^»tflLTfH'[iLTfe<ili:^. OFDMfi^©^^ 

[01 19] 

4 1 SCjMM'^X^MilE^-ett. 4 1 ICjMM-^X^hPtfl^tCfel^TPtfl^n/cjMM 
'^x^ht^l-^LT. 4 1 4©5MMffiIEtT^J^tU^t<:fH'[i^nTl^SffiIEtT^J^II»-rS 
iI^?-ffiiE^tT9o*fc. 413©jMM'>X^MiIE^l?tt. 412©ffiIEffl^tU^tc 

[0120] 

± © 9 Id 2ts: ^ 5a © ff^ SI © fg fc J; n «\ ^ ffl © ffJ lg 1 (C Jo It 5 % H (d in ^ . OFDM 
•It 7' 4^ -^^ U 7 S Id 7 > -f * ? IS ^ © M lE If ^ d "c? . O F D M ft © # « fig W td 
i^TF/TM©e'-A/^^-y^^sSc-rSii^i;{)^-e#. iintj;D?ii*J;i^iMfa*fT9 c tti^ 

[0121] 

^*5s IISI©Bll2*5ctt;ilffi©BSl3tdfel^T. *llffi©BlltfeltS4 1 4©ffiIEfT 
[0122] 

cmm(D]Bm 5 ) 

0 8tt. *fiH^©ll 5 ©J^llld j; Sl»|ia±fijlgg©7~n >y ^ISHHTfeSc 0 8 t 
Ts 506-1. 506-2. •••506-Ntt7>'r-t-*?. 552-1. 552- 
2. ••• 552-NttSf9^|ffi,WlHlSSa3. 553-1. 553-2. ••• 553-N 
li. 7 U / -f iy ^ ( A / D ) ^mW^ . 554-1. 554-2. •••554-Ntt 
if}l7-Ux^j$(FFT)?||»gP. 555-1. 555-2. •••555-Ntta^^ 

itifmwm. 5 6 1 ttSM'^x^ hpmap. 5 6 2 asiaif lEfg ^ u 0p. 5 6 3ttS{9 

■^X^hlllEaP. 5 5 0 (iS{3x-^^|jSc«l?^So Sfc. 5 5 1tt. 5 5 2©S{3^|ffi 
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5 5 3 ©A/Dg^^. 5 5 4 ®FFTM»gP. 5 5 5 CD S » # It M » 1= 

^ M S o 

[0123] 

3;fc. HSldfcl^T. Srl-1. Srl-2. •••Srl-Ntt506©^7>x-f 
*?'T?S{9Lfc{9^§-. Sr2-1. Sr2-2. •••Sr2-Ntt552©^S{9^|ffi 
Sr3-1. Sr3-2. •••Sr3-Ntt553®#A/D^ 
K@|3cDffi;^j{i^. Sr4-1. Sr4-2. •••Sr4-Ntt554®#FFT!g»g|3 

©ffi^fi^. sr5-i. sr5-2. - - - s r 5 - N &m^nifmw^(D mti . 

Wr ltt56 icDSfS'^X^hWffigPTWffi^n/cSfg'i^X^h, Crtt562CDS«ffi 
lEffl^t Ugp-elHIl^nTl^/i 5 5 2 © &Sf3^4a|.S0gS^CD#tt^ffiIE'r SffilEffl. W 
r 2tt5 6 3 (D^m^y MIIEgP^iiS^Sfa'^X^ M?feSo 
[0124] 

&.±(D^ o tc;«gSc^nfcMlga±ffiMS«t<: M LT. Jii T "T S o 

[0125] 

C D « fiSc ct » B 1/ ^ /^J'i S * It S a * « 5S: a « j; t; ¥ ffi ^ 

C T S 0 

[0126] 

^-f\ 5 0 6CD7>x:^*?*5ctt;5 5 1 CDSM:/^>^ti:feltsa){^ti:oi^Tl5JH^-rs 
o 5 0 6cD#7yx:^*?. fccttf. 551CD#SM:/^>^^«fiScLTI/^S5 5 2CD# 
5 5 3CD#A/D^ag|3. 5 5 4©#FFTSI»g|3. 5 5 5®#a* 

nifmwm(Dmm&. ^ti^^ti^ ui?feSo iiii-ea. f-^SLT^NSM:/^ 

[0127] 

5 0 6- N©7>'r-f*??~tt. ^»)M/5)^?.©0FDMM^^SMLT. M^Sr 1-N 

^ ffi^-r s o 

[0128] 

5 5 2 - (D^mw^mmm^m-eii. s o 6-n/?)^?>©m^s r 1 - Ntc^fLT. ntim 

© fffi s s ?f Id 43 It s s fi fi ^ M a ^ If 0^ . fi ^ s r 2 - n ^ tii ^ -r s o c © s ® m 
m\Mimmmt b r « . si # pi^ ^-^ s li s eg l /c 7 i- ;i/ ^ m -s; ^' s o 

[0 1 2 9] 

il d -c- . ^ ffi © ff^ as MC 4d It S 1 0 5 © iM if ^ Jffi 1^ HI ^ « t . d © 5 5 2 © S {9 ^ 

SSlg0iESgPfcfc'itS7:tP^-«?©#tt©MStj;D,S{i7^y^^©iiti®Mfej;tf 

[0130] 

5 5 3-N©A/D^«^l?tt. 5 5 2-N©SM5^Mlg0?S^©tfl;':M^S r 2-N^ 
. 7^n^^M^*^p>x>>~^;PM^t<:^«-rSo ffi ^ M ^ S r 3 - N x ^ S 

[0131] 

5 5 4-N©F F TSI»g|3-ett. 5 5 3 - (D A / T) (D B tl f ^ m ^ S r 3- 

Ux^^^HfefeS*^ tf-»Bf ^^?||»MaM©.'iS;b^?>«a7-Ux^« (FFT) 
[0132] 

5 5 5-N©a^^'f^lt?ll»gPTtt. 5 5 4-N©F F T?a»gP©m^{9^§S r 4-N(c;>r^ 
LT. 5 6 3©Sj8'>X^MfiEa5y()^P)m*^nfcS{8'>X^ hWr 2 ^ ^ M^itlf'^ 
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[0133] 

IX±;0^5 5 l©^S{i7'^>^cDSi{1:-efeO. ffi^M^^S r 5 (±5 5 O^SISx-^lS-fiSc 
[0134] 

5 6 l©S:ji'5'X-rh»ttif|3"ett. 5 5 l©^S{8:7~^>^(c;*5ltS5 5 4 (D^F F T?g 

SiJ*7?^^ffiSLT^cD«S;3^^fiJfflLTfi^tt^BfiSc-rSSM'>x^h;&»tfl-rS73 
?£ S o 
[0135] 

CuT. Sfifi^f^^OFDMfS^f-efeSilt^^?.. Sfi-^^X^hWr l©»tii©Stc:|3l^ 

Sfi-i^x^ h T-^S-r 5 ;i t feT?^So unit. mm(Dmm i ic^t^^r . jgfi'^x^hw 

[0136] 

5 6 2 ©SjfffiiEffl ^ * y gp^a. 5 5 1 cD^gja:^'^ y^^ti:fg^t-?.JgfiMfiMfc 20 

1iLT*3< C m^^^miCj[i LXm 1 OCOHlEfflC r /clt^lH'li LTfe < il fenlt^ 

S 0 

[0137] 

5 6 3 ©s{i'>x^MiiE^i?tt. 5 6 I (D^m^ hwmm-^^wm-^ ntc^m^ 

hWr 1^. 5 6 2©SMffiIEffl^tU^l?fH'[i^nTl^SffiIEfflCrl?ffiIE-rSo 
[0 1 3 8] 

[0139] 30 

t . M IE ffl C r ^ * S5 S 7? ffi fC O T l)S 1- S o ffi IE ffi C r 5 5 2 © ^ ,« 0 ?S 
13 It S ® fu fS fl M © S a # 14 ^ 1^ ffi b . ^ CD # 14 ^ 11 lE T S t CO S e . 5 5 

2 CD s 19 ifft II 0 ss (ci It s ® *g ffl IS M CO s M # 14 * ffi ^ s CO n «• s I ^ 0 

i^cD J; 9 ^^j^/b^feSo 0 9 ^ffli^Tl5JH^-r S o Mim^ t 9:i9^t)mi^ -d Xi^ ^ t,^ 
[0140] 

MBii. msK^^LTcmmmmMmmKMLr. 5 i o (Dmmm^^^m. 5 7 3 co i f 

FTMStP, 5 7 4C0D/A^»g|3. 5 7 5cOliIEy^^y9^4Sli[HlgSg|3cDyn>y^^fin^ 

/c7'~P^y^H-t:-£.So 573c7)IFFT/|iWg|5, 574cDD/AS1tSP. 575cDliiE7' 

^ > -5^ li I7S HI ?S CD H ^3 J; fj « . ^ SS CD ff^ SI 1 (c |o tt S )M 18 7' ^ > -5^ W S l o 40 

3CD I F F T mwm. 1 0 4 (D D / A^mm. 1 0 5 (Dmm^MBm&:m tm i^v^) <o . 

[0141] 

5 7 ocDa?p{9^#f85ifPTtt. mm tr ^im^ s c r i^%3£t-So 5 7 IcDHIE^^^ 

S c r l^A^LT. SfSffiJl^R^/cfg^fS c r A Hi fl r ^ o }MfiMatt. 
^ ffi CD ff^ SI 1 It S 3M 18 7~ 5' y ^ © M a IB -r S o 45 lg a iffi M S B T . 5 0 6 CO 7 
>x^*?^5 5 1C0S{3 7~^>^^^?>3JD5^L. 5 7 lcoMiE7~^>^:^)^?>cO{i^S c 
r 4 ^ B g A * -r S o 
[0142] 

5 5 I (D^m^:^ yi^-eii. xtimn s c r 4 icM Lx^m^m^ni-^. ssscfft so 
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5 6 4©ariSS(jSa:||IEffl^^ffifPl?tt. 5 7 OcDaSpfi^fS^gPA^ScDM^S c r l^A 

^•r So 

[0143] 

5 6 4©aSaiS^ffiiEfflf^mgp-(?tt. 5 7 OcDaip«^fg^gPy?)^P>©«^S c r l^S 
Wt LT. SIS 7'^ >^A^e-(D{8^ S r 4 © ® ti® M ffi ffl S M ^ ^ ^ ^ U 7 « ffi 

[0144] 

V 7 KMr ^mjEmc r ^ 5 e 2 ® s m i « t u ^ ih ■» -r s ^ ^ s o 

[0145] 

± © J; ^ t . * II 5fs ® ff^ H © ?g HH J; tuf. Ja # S ^ O F D M 19 ^§ ^ ^ 14 If T *i 
^ ^ U 7 S t<: M IE -r S ii i; -c . OF D M iS ^1 ® Iff Jgc W t<: 43 T p/t M CUf - ^? - y 
[0146] 

^ij ^ IH It L T *3 < S II IE R ?iJ ^ * U g|5 ^ *P ;i S il t ^ S o © 7 > x ^ * ? ^ IS ^ 
^ If IE -r S II IE M L T a . H as © ff:J SI 4 t 13 I ^ T IIS HI5 L © S o d 9 T S C 

^T-. SM7'^ y^^CSfifc' cttfjuffljsMClliEtijnx. 7 y -f KIS^©lliE^ 

n d c t ti^ ^ . Sii^^ ^ n d c t ti^mm-e ^ ^ o 

[0147] 

(mm<Dmm e ) 

fci^T. 6 0 0 itmrnT"- ^ ^f^m^ 602-1. •••602-N 

603-1, •••603-NfiIFFT^gWg|3, 604-1. •••604-NttD/ 
A^m^^. 605-1, •••605-N(i3^ffl^te^g[lIgggp^ 606-1, •••60 

6 - Nlt7 yr-rm^. 608-1, •••608-NttX-r>y^¥l5, 6 11t±jMfi7 
X^hPffi^, 6 1 2 ttJMMIIIEffl^ t U ^, 6 1 3 ttJMM'^X^ hlllE^, 6 5 0ttS 
Mx-^^fiScgP, 652-1, ••• 652-NttSM5^Mlg0gS^, 653-1, •• 

•653-NttA/DSi^g[5, 654-1, ••• 654-N(iFFT?g»gP, 655- 
1 , • ' • 6 5 5 - N ^iM^itifmWm. 6 6 1 ii S fi 7 X ^ h » fti , 6 6 2 ii S jS 11 
IE ffi ^ ij , 6 6 3 « S: fi 7 X -r Mi lE g|5 ■(:■ 5 /c , 6 0 1 i± , 6 0 2 © S liT It 
SIPgP, 6 0 3©IFFTf|}WgP, 6 0 4©D/A_^1^gP, 6 0 5 crj 'M is ^ MB \Ml ^ B ^ 
^ t ib fcmis ^ "7 V & IJ . 6 5 1 , 6 5 2 © S fi ^ M HI SS , 6 5 3 © A / D ^ 
md^. 6 5 4 ©FFTM»gP, 6 5 S^m^itlf^W^^^ tlsbTc^iEy'^y^-^'h^o 

S 0 

[0148] 

3; fc , H 1 0 T , S t 1 g fi X - ^ ^ ijSc g|3 tJj ^ ^ n /c M ^§ , S t 2 6 0 2 

©^M^^#lttllWgP©m^l3^§, S t 3 6 0 3 ©^ I F F T S»fS©m^f9^?, St4 
(± 6 0 4©#D/A^«^©tfl;fjM^, S t 5 (± 6 0 5 (D ^mis ^MBm (D mil is ^ 
-efeD, S r 1 (±^7 y L fcSMM^, S r 2 6 5 2 © # S If ^ M li 0 

SSg|3©tH;'jM^§, Sr3tt6 5 3©^A/D^itgP©m:f;{i^, Sr4tt6 5 4©#FF 
T mW3<Dm^m^. Sr5tt6 5 5©^a?^{^lj-S»a5©m*M^l?feSc Jgfc, Wt 

1^6 1 i©j2i{9 7x^M:mgp?»m^nfc3g{a7x^h, c tae i 2(DmmmjEm 

^ t U gp T~ IH It ^ n Tl^ S 3?! 19 If IE fS , W t 2 6 1 3 © }M 18 7 x ^ h « IE gp © m ^ }2l 19 
7x^hT~feD, Wrltt66 1©S{8 7x^h»tfigPT»m^nfcS{9 7x^h, Cr 
(± 6 6 2 © S M li lE ^ U g|3 IH 'It ^ n T S S 19 If IE ffl , W r 2 6 6 3 © S 19 7 X 
^MiIE^©m;^S{3 7x^hTfeSo 
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[0149] 

j-:^ ± © J; 9 s fiSc ^ n /c « IS a ±ffi M s M H L T . &,Ticmm-r ^ o 

[0150] 

6oo©}M{9x-^^fiScgp, 6 0 2 ^ m a If mw- M . OOS^^IFFT^HPSP. 6 

0 A CD ^ D / A ^mW^ . 6 0 5®-g-S{i2^|itt|gll]gSgP, 6 0 2~6 0 5©^7'n>y^;0^?) 
«fig^nS6 0 1©:&}M{i7'^>f-. 6 0 6cD:&7>-f^*?. 6 11©}2l{9 7x^h» 
ffigp. 6 1 2 a)3IMIIIEe^ y 35. 6 1 3 ®3g{8'?x^ hlf iEaPfc:*5tj-§a*W^i]ff 
ttllfflcD^®ltfeltS#^n^y^©»){^i:^Ui?feSo 
[0151] 

Sfc. 6 5 0(Og{8x-^-&figgP. 6 5 2©^Sfs^Mlg|Hl?Sg|5, 6 5 3©#A/D^it 10 
3. 6 5 A F F T mW3s 655©-S-fi*#lj-?llWgPs 652 — 655©^ 7' n^y^ 

;0^'S«fiSc^n?)65lcD#SM7'^^^. 66 1©S{i'i'X^hgmgP. 662©S{ill 
lEffl t U 6 6 3 ©Sli'^X^ hffilE^tCfelt S a*W5S:»){'Pttllffi®Bffi 5 t5^t 
S ^ 7' n >y ^7 ® S) {'P ^ ^ U 1? S o 
[0152] 

*IISScD?fffi-ett. 6 0 6CD#7>x:^*?©j£'^ti: 6 0 8CDX^y^¥ia^^«LT. 

^^^g^T^n^'noM^^ejM-rsiiiitCctD. iiffi©BSii i:iiffi©BSi5®»i{'p 

[0153] 20 
6 0 8©#X-r^y^¥ia?~tt. 6 0 1 ©jMM>^^>^/5)^?.©M^tt6 0 6 7 y'r-rm^Tc 

ificmmhresicD^m'f'yyi'Kii&mLr^h^o ^tc e o e 7 y^^f-*?;^^ ®m 

5 1 cDSji7~^ y {ejM LT 6 0 1 CO jM M 7' ^ y ^ « L ^ o 

[0154] 

6 6 lOSfi'^X^hWtiJgPT^a. SfflLfcM^^ffillLfcffl^S r 4^fflt.^TS{i'^X 
-rhWri:&»tfl-rSo S/c. 6 1 l(D}*fl'>X^hWtflg|3?~tt. 66 1©§ji'i'X^h 
»tflgMi:j;D»ffiL/cSfS'^x^hWr l'g:ffll^T3if3>i7X^hWt I ^ W tHr ^ c t 
aSm-eh^o ^J^«\ ^^"^flJ^Iffl^^S (Time Division Duplex.! 
DD) SM-^x^hWr l^^©SS5MM'>x^hWt lii-rs;?^^. 

fOffi'BTjSCFrequency Division Duplex. FDD) 30 

fi-^x^hwr 1 ti^ib^my^ i^mm^m^Lx mm ^ hvj t i (Dwmicmmr ^y^m 

[0155] 

« ± © 9 t . * ^ ffl ® B H © 5S Hi^ (c J; n (i\ w « ^fc O F D M fi ^# ^ fg ^ 14 S fi j; 
S fi ^ R 9 ±i ^ Id T . S M y ^ > ^ Pe§ *5 J; S ii 7' ^ y 9^ PeS ic ^ L T L 3; 9 Jg f@ *3 

J; u-Mu ffl CD ii M . jar^^#tt;&^?-:7~4^^ y 7»tMiE-r 5 ii -e. o f d Mfg^cD^JiS 

[0156] 

^ . * ^ ffl © ff^ SI <h m « Id , ^ ffl © ff^ SI 2 4-5 J; C^' ^ ffi © ffj il 5 © IS a iffi M S M ^ ^ 40 

^t^^^^c ti:. ^ n n (D mm (D jBm^c mm(D mm m :i Tc mmmm fm mm mmv ^ 

[0157] 



[0158] 

* *3 . * ^ ffi © ff^ SI t m « Id . ^ SS © IB SI 4 *j j; ^ ffl © ff^ SI 5 © |ffi IS a iffi ji S M ^ ^ 

^^■t^ss: tT. ^n^'n©^ffi©^si(dfH«©«tg^ii^/c|H£|ga±fijggg^^iEiT~^ 

S o 50 
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[0159] 

[ 56 © a H ] 

&.±(D ic:$i§%mic ^mf. Tu-ryri-^m i^ro f d m m ^ i'^ itmis r ^ m 

19 S M T . }2l {9 7' ^ > ^ PeS ^ ^ -r S ® • fu IB fa M ^ 7' 4^ ^ U 7 15 (i: m L « 

lEm^n-^ ^ t-e. mm ^ ^ h ^ m^r ^ c t ti^aj m t r^: ^ mmy^ yf-mo^mtis • 
lu ffl fa M J; ii n fa M © mwtt (ci j; -3 T 56 3i -r s - ^ - > © -r n ^ . p/tM 

;^)^ nl ^ T s i: t.^ ^ f 0 ^ * n s o 
! ffi © fii # * iJ Hi! ] 

! 1 ] * 16 HI! t It S ^ ffi © H 1 J; S M IS S tfi M S g © 7" p ^ IS S H 
J2] IISa©ff^tli tdteitSO F DMffl^|©Sffl'^x-r hfiJDy^T«:3;g| 

3 6 ] mm(Dmm 3 t J: 5Mlga±ffiMSM©^n ^ ^ISIgH 

37] mm<DmmA t j; s » ig a * ^ g g © 7" n >y ^ ,is s 0 

[ 0 8 ] H 5S © B H 5 J; S S a * g g © 7* n ^y ^ ,fS H 

3 9 ] mm(D^m 5 icfeitsiiiEffli^tijTaffif^ij^.i^ b/c^n ^ ^^$mm 

31 0] llffi©BSl6t<:j;SMIga±ffiMS«©:/n^y^^|g|g0 
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114. 2 14. 3 14 ja^^^jS^ffilEffl^tfl^ 

315 l|l©X-f>yg^ 

316 l|2©X^^y^ 

4 1 7 jM«ffiIEtT^J^^U^ 

10 2-A ^ 1 ©It^J/M^J ( S / P ) ^« 
10 2-B ^ 2 ©It^J/M^J ( S / P ) ^« 

1 0 3 - c mw-^ 

5 5 0 . 6 5 0 SMx-^^fi!c^ 
5 5 1 . 6 5 1 SM'/^ >^ 

5 5 2 . 6 5 2 Sfg^teHSSSaP 

553.653 7-fP^Vx>>'^;l^(A/D)^i^g|3 

5 5 4 . 6 5 4 Mmy {V V -Y) mwm 

555. 655 

561. 651 S{9 7x^h»ttia5 

5 6 2 . 6 5 2 SISIIiEffl^ U 35 

5 6 3 . 6 5 3 Sfi'^X^ hlllEgP 
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